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Executive Summary

EarthSTEPS and GlobalMind of Tallahassee, Florida are pleased to provide the Florida
Department of Health (FDOH), Division of Environmental Health (EHD), and the
Bureau of Onsite Sewage Programs this Executive Report describing the Statewide
Inventory of Onsite Sewage Treatment and Disposal Systems (OSTDS) in Florida. It
serves as a brief overview of our project approach, methodology, resources, scope, and
findings. Detailed information regarding each project task with accompanying tables
and maps is found in the complete report.

To accomplish the inventory process, a database was constructed to facilitate the
collection and storage of data on existing OSTDS. This enabled the FDOH and County
Environmental Health Directors a means to provide information on the number and
location of OSTDS in every county in Florida.

Information collected through this effort serves as the baseline for all aspects of OSTDS
management. It provides explicit OSTDS information and models for those charged
with comprehensive planning and the growth management of urban infrastructure so
that natural resources and human health can be protected and sustained.

Findings:

1. The project database utilized the Department of Revenue 2008 tax roll and
Geographic Information Systems (GIS) information of nearly 9 million parcels.
The development status of each parcel was determined using fields from the
Florida Department of Revenue (DOR) data and resulted in 6,608,050 improved
parcels.

2. Our team contacted all 2000 FDEP domestic wastewater treatment facilities
(WWTF) and subsequently obtained data on the location of sewered parcels from
approximately half of them. We accepted information in any electronic format
that could be provided by the WWTF owners or managers. The results represent
about 80% of the total permitted capacity of all WWTEF. We identified 2,056,129
sewered parcels. Some vacant parcels were included in this accounting.

3. Using the permit data from the Environmental Health Database and from all
other county permit databases that we located, we identified 564,026 parcels
known to have an OSTDS. In addition from older and local county databases we
identified 85,731 OSTDS parcels. This totals to 649,757 parcels known to have
OSTDS. Some vacant parcels are included in this accounting.

4. We garnered other useful information on OSTDS using the linked permits from
the EHDB and locally identified county databases. All of the information,
including the source of identifiers, was collected into a documented, relational
database. The database includes fields computed in subsequent analyses.
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5. The result of this data collection was approximately 4 million improved parcels
for which no wastewater treatment method was known. In order to assign a
treatment method to these parcels we developed a logistic regression model
based on the over 2.5 million parcels with known wastewater treatment. The
model descriptors were: characteristics of the parcels themselves (lot size, year
built, etc.), characteristics of their nearest neighbor parcels (mean lot size,
proportion with OSTDS) and the proportion of OSTDS for the category of land
use, taxing authority and lot size category to which the parcel belonged.

6. We computed models for each county individually using parcels with known
wastewater methods. We determined the most statistically reliable combinations
of descriptors for the prediction of the location of known OSTDS using three
main indicators: the strength of the statistical significance (Z score) of each
descriptor in combination with others, the highest proportion of parcels correctly
classified to their known wastewater treatment method, and the smallest
proportion of parcels known to have OSTDS incorrectly classified as sewered.

7. The parameters of the models of parcels with known wastewater treatment
methods were then used to compute the probability of OSTDSs on all of the
improved parcels for which independent information of wastewater method was
not available. This was done for each county individually. A parcel was
classified as having an OSTDS if the probability from the model was > 0.5 (50%).
The total number of OSTDS for each county was computed as the sum of those
classified by estimation and the known. Using different probability levels for
parcel classification provided a range of predicted number of OSTDS. A higher
estimate was computed using a probability of 0.25 and a lower estimate was
computed using a probability of 0.75. The range of values, from high to low, was
expressed as a percentage of the midpoint is order to more readily compare
model reliability among the counties.

8. This Statewide Inventory estimates that there are 3,496,120 parcels with OSTDS
in Florida (range: 3,317,152 to 3,652,276) of which 49,988 are currently
(temporaily) vacant (2.06% of the total number of vacant parcels in Florida). The
estimated range of total parcels with OSTDS is 9.6% of the midpoint. There are
3,446,132 improved parcels with OSTDS. There are estimated to be 3,129,708
sewered parcels. Using these estimates, 52% of the improved parcels and 39% of
all parcels (vacant and improved) are using OSTDS as a wastewater treatment
method. The estimates for each county and the reliability of these estimates are
discussed.

9. Two maps are provided for each county showing 1) the location of known sewer,
known OSTDS and improved parcels that require an estimation of wastewater
method and 2) known and estimated sewer, known and estimated OSTDS and
any remaining improved undesignated parcels for which an estimate could not
be done.

10. A brief review of other locales within the United States and in Florida that have
also estimated the number and location of OSTDS is provided. A survey of all 67
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County Environmental Health Directors was done to ascertain their state of
knowledge of the number and location of OSTDS in their county. As a result, a
detailed methodology for proceeding with an inventory and recommendations
about how to maintain an inventory is also provided. We provide
recommendations for further enhancement of the Statewide Inventory Database
and refinements to the modeling and estimation process.

11. In summary, the efforts of EarthSTEPS and GlobalMind results in a database that
provides: 1) an inventory consisting of the number and location of existing
OSTDS; 2) statistically based qualification of the OSTDS inventory; 3) a
foundation for the investigation of regional and local impacts of existing systems
to identify where mitigation is needed; 4) a framework for the appropriate
location of future development using OSTDS for the protection of public health;
and recommendation for maintaining and updating information resulting for
current contract tasks.
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1.0  Introduction and Description of Report Contents

This report makes up a portion of the Statewide Inventory of Onsite Sewage Treatment
and Disposal Systems (OSTDS) in Florida as defined by the Florida Department of
Health (FDOH), Division of Environmental Health (EHD), and the Bureau of Onsite
Sewage Programs. The Statewide Inventory Database has been provided separately to
the FDOH Bureau of Onsite Sewage Programs. This report was prepared by
EarthSTEPS, LLC and GlobalMind of Tallahassee, Florida.

Chapter 2 describes several salient experiences from regions, states and communities in
the United States. These entities have concluded the environmental impact from OSTDS
to be serious enough to warrant the implementation of more effective management
methods. This section includes examples in Florida.

Chapter 3 is a discussion of the results of a questionnaire that was distributed to every
County Environmental Health Director (CEHD) to ascertain the current state of
knowledge regarding the number and location of OSTDS in each Florida county and to
learn of any estimates and inventories that had been done. Brief descriptions of
estimations of OSTDS done for Wekiva and Wakulla spring sheds are also included.

Chapter 4 describes the Statewide Inventory including the database contents and
methods that were used to create it and modeling methodology and results. Modeling
was used to provide a probability of the existence of an OSTDS on developed parcels
for which we did not obtain information from other sources such as the Florida
Department of Environmental Protection (FDEP) permitted wastewater treatment
facilities (WWTF), CEHD databases or EHDB. The estimated total number of OSTDS
and comparison of this number to other estimations is provided in the final part of
Section 4.

Chapter 5 contains the steps to take to perform an inventory which were derived from
the survey and extensive conversations with Florida CEHD and staff from equivalent
agencies in other states. A summary of the current state of knowledge of the number
and location of OSTDS in relationship to the results from the Statewide Inventory
modeling and the CEHD survey is provided for all counties.

Chapter 6 contains recommendations for management of an inventory and maintaining
its integrity.

Chapter 7 provides recommendations for refinement of the database and areas of future
study.

The Appendices contain table and figures with legends that are not directly
incorporated in the text and information related to database structure and content.

A DVD with the questionnaire and responses from CEHD and a copy of this report, pdf
versions of the county maps and electronic versions of this report are also provided.
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2.0  The Inventory of OSTDS: Experiences from around the United States

In 1997, the U.S. Environmental Protection Agency publicly recognized “onsite systems
...as potentially viable, low-cost, long-term, decentralized approaches to wastewater
treatment if they are planned, designed, installed, operated, and maintained properly.”

Approximately 25 percent of the U.S. population and one third of all new development
utilize onsite systems for wastewater treatment'. These systems were once thought to
provide temporary treatment solutions, placeholders until sanitary sewage treatment
infrastructure was built. OSTDS are becoming an increasingly important form of
wastewater treatment in part due the rapid development that has occurred more
quickly than urban infrastructure can be constructed. Development located far from
existing urban infrastructure is also dependent on OSTDS. While the provision of
centralized sewer service has never been an option for many rural and exurban areas,
the costs of centralized sewer service, even for large, dense communities, have grown
tremendously'. It has also been recognized that centralized sewer systems may not
always provide the highest level of treatment, spills can impair nearby water resources
and treatment systems can become significant point-source polluters. It is now evident
that onsite systems can provide a permanent and effective wastewater treatment that
adequately protects public health and surface and ground water quality. As the EPA
states, OSTDS are effective if they are properly designed, sited, constructed, operated
and maintained.

When OSTDS are not properly sited or maintained, operational and functional failures
occur. The U.S. Census (2000) reports that 10 percent of onsite systems fail'. The most
commonly reported failure is an operational failure, when a toilet fails to flush, the
pipes back up or the drain field becomes soggy and begins to emit an unpleasant odor.
Functional failure, when the OSTDS does not provide sufficient treatment of effluent to
remove pathogens, probably occurs more often, but is not reported or repaired until it
creates a clear public nuisance or great inconvenience to the property owners. Failure
rates are difficult to determine, but recently in Florida, counties with inspection
programs have reported rates from 8% to 11% per year’.

While functional OSTDS can protect human health, the most commonly used
technology and installation practices are not designed to provide high rates of
denitrification of effluent. Individual site conditions largely dictate the capacity of
drainfields to provide denitrification and therefore generalizations about nitrogen
removal rates are hard to provide. Anderson (2006)” provided a summary of the
literature, citing values from only 10% or up to 50% removal rates. A recent in situ
study from the Woodville Karst Plain also reported highly variable denitrification rates
with about 50% or less removal®.

Therefore, even OSTDS that appear to be functioning and operational and in
compliance with permitting standards can contribute to nitrogen pollution of water
resources. There is increasing evidence in a number of coastal and bay environments
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that the cumulative effect of onsite systems contributes substantially to pollutants in
these ecosystems, particularly to nutrient pollutants.

These problems occur throughout the United States. According to U.S. Census data,
new development is even more apt to be built with onsite wastewater treatment than
existing development'. This means that the areas with the most intense population
growth may become the areas contributing the most to the increasing environmental
impact from OSTDS.

Many jurisdictions recognize the pollution impacts that OSTDS can create when they
are poorly sited, with inappropriate design and installation, and lacking in proper
maintenance regimes. Policies have been adopted throughout the country for the
purpose of creating better oversight and technological requirements for onsite systems.
Most have been ineffective so far because:

¢ compliance is usually voluntary, and

e compliance is left to the homeowner, who often does not know where the septic
system is located, and

* location of the OSTDS and contact information for property owners is unknown
to authorities who could inform and assist owners in meeting their
responsibilities.

Current estimates indicate that 2.6 million OSTDS* are in use throughout Florida,
serving approximately 31% of the population. More than half of Florida’s OSTDS are
over 30 years old and were installed under standards less stringent than those currently
applied”. As pollution increases, some locales are mandating that new development
and major repairs install performance based technologies and comply with operation
and maintenance requirements. Unfortunately, these actions have resulted in active
management of less than one percent of Florida septic systems, a situation typical of
most states.

Examples of the typical reporting conditions are related below. In the latter cases,
public education has reached a sufficient level to force a change in permitting practices
and technological improvements. Experience shows that once the public becomes
aware, conditions begin to change. Hopefully, through public education and increased
awareness levels, decreases in the pollutant levels of surface, coastal and aquifer waters
will result.

2.1  Northeast United States - Chesapeake Bay

The Chesapeake Bay is the largest estuary in the United States. The Chesapeake Bay
watershed stretches across more than 64,000 square miles, encompassing parts of six
states — Delaware, Maryland, New York, Pennsylvania, Virginia and West Virginia and
the District of Columbia. Over 25 years ago, in December 1983, the first Chesapeake
Bay Agreement was signed, committing state and federal agencies to cooperate on
improving the health of the Bay. The Chesapeake Bay Program was established’.
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Additional agreements in 1987 and 2000 set more specific cleanup goals. One of the
most heralded aspects of this program was the inclusion of a large public education and
outreach program intended to spark financial investment in water pollution prevention
and voluntary changes in individual behavior. Unfortunately, the political complexities
of the region and failure to motivate property owners to voluntary make costly
upgrades to what often appeared to be working septic systems, have brought little
progress in establishing OSTDS management programs and the creation of OSTDS
inventories that would accompany them.

Maryland established a fund intended to finance sewage treatment plant upgrades,
replacement of failing septic systems and payments to farmers to plant cover crops and

other nutrient control actions. In 2005, Maryland instituted a “flush tax” on sewer bills
and septic systems to generate funding for the Chesapeake and Atlantic Coastal Bays
Restoration Fund. The tax on sewer amounted to an additional $2.50 a month and
about $30 a year for OSTDS. To date over $60 million has been collected, a substantial
portion of which is already in use to upgrade and replace OSTDS with performance
based systems.

A statewide implementation of the septic tank fee did not take place until 2006. There
are approximately 420,000 OSTDS in Maryland, yet no statewide OSTDS inventory was
compiled. It has been difficult to thoroughly identify properties on which OSTDS are
located in order to provide a fair and complete billing process. Some counties had
databases of OSTDS but most have few electronic records. Databases had to be created
from scratch, using various databases such as property appraiser and realtor data. In
many cases, parcels were visited in order to determine if an OSTDS was in use’.

2.2 Washington State - Puget Sound

The coastal waters of the Puget Sound of Washington State have been plagued with
pollution from a wide variety of sources for many years. There are twelve counties and
many more municipal jurisdictions tasked with regulating runoff and discharge into the
Sound and its tributaries. OSTDS were identified as a probable source of non-point
source pollution, especially those within the adjacent watersheds flowing directly into
the Sound. In July 2005, the State Board of Health added a new requirement for
regulation of OSTDS by local health officers intended to lower the environmental
impact of this wastewater treatment type. The Board required local health officers to
develop management plans for OSTDS located in environmentally sensitive areas. By
designating a Marine Recovery Area (MRA), local health officers were given the
authority to implement a strategy to create an OSTDS management program in the area.
By July 1, 2007, they were required to identify MRAs in their jurisdiction. By July 1,
2012 they are required to have developed an inventory that allows them to:

* find failing systems and ensure that system owners make necessary repairs and

* locate “unknown” systems and ensure that they are inspected, functioning
properly or serviced if necessary.
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To ensure that the management plans are implemented, the Washington State
Department of Health and the local health jurisdiction will enter into a contract that
includes state oversight and assistance to implement the strategy.

Starting in December, 2008 each local jurisdiction is required to provide the following to
Washington State DOH:

* The status of on-site strategies.

e The status of OSTDS location, identification, and inclusion within electronic data
systems, including estimates of remaining OSTDS within MRAs that have not
been identified or included within electronic data systems.

* The progress made and ability of local health jurisdictions to identify OSTDS
within MRAs and to ensure that failing systems are repaired and that all systems
are operated and maintained in compliance with Board of Health standards.

¢ Regulatory, statutory, and financial barriers to implementation.
e Recommendations to successfully implement the plan.

The State also provided legislation that specifically required local health officers to
inventory existing OSTDS, to identify their location, to require the inspection and repair
of failing systems and to develop an electronic data system capable of maintaining the
OSTDS inventory sufficiently for compliance with their regulatory responsibility. The
public and relevant agencies have a right to access this information. The Washington
State DOH created a Web site that provides information on the local OSTDS
management plans and their status®. The document On-site Management Plan
Guidance provides a description of OSTDS inventory and database components’.

The On-site Management Plan Guidance includes a brief description of the current
database conditions in the jurisdictions of Puget Sound with guiding questions that
must be addressed to create and maintain an inventory. The document explains how to
maintain, access, and disseminate estimates of the number of OSTDS and their location
using the inventory.

The legislation defines three types of OSTDS designations for the inventories in regards
to the degree to which information about their location and condition is known. This
standardized terminology is explicit as to what is meant by an “inventory” of OSTDS.
The degree of certainty for the existence of an OSTDS is clearly defined as follows (OSS
is the abbreviation used in the documents for OSTDS):

Unknown OSS (this is a new definition from 3SHB 1458)

“Unknown system means an on-site sewage disposal system (or OSS per
WAC 246- 272A) that was installed without the knowledge or approval of
the local health jurisdiction, including those that were installed before such

approval was required.”



Statewide Inventory of Onsite Sewage Treatment and Disposal Systems in Florida
Final Report - June 29, 2009

Known OSS (interpretation from 3SHB 1458)

“Known system means an OSS that was installed with the knowledge or
approval of the local health jurisdiction. Known OSS include conforming

and nonconforming systems.”

Chapter 246-272A WAC: “Conforming system” means any on-site sewage
system or component meeting any of the following criteria:
a) In full compliance with new construction requirements under this
chapter; or
b) Approved, installed and operating in accordance with requirements
of previous editions of this chapter; or
c) Permitted by the waiver process under WAC 246-272A-0420 that
assures public health protection by higher treatment performance or
other methods.

Assumed OSS (for the purposes of inventorying OSS)
“An assumed OSS has no records but through GIS analysis an OSS can be
assumed to exist on a parcel.”

The “Assumed” category, which falls between the Known and the
Unknown, applies to cases where no permitting records exist but some
form of data indicates an OSS is likely to be present. Some assumed OSS
designations are generated through more robust methodology than others.
For example, a parcel outside a sewer district boundary with some assessed
improved value might be assumed to have an OSS and therefore is
assigned an Assumed OSS designation. A parcel data set might include a
Land Use code that indicates the parcel has an inhabited structure. An
Assumed OSS designation on this parcel would be more reliable than the
former example. An Assumed OSS is more valuable than an Unknown
OSS for the purpose of mapping and analysis, though this type of data is
not necessarily reliable. This definition is intended to distinguish between
records for which identified OSS are known to exist and records that are
generated from a process which may be prone to error. Maps created
showing Assumed OSS should indicate where OSS are calculated.

This is a very useful distinction and can, with some modification, be applied to OSTDS

in Florida. The “known” OSTDS are clearly defined as those with permits that can be
located. In Florida, this would include permits that are electronically stored in the

EHDB and for which a paper permit is on file. The “assumed” OSTDS category is
assigned to parcels likely to have an OSTDS, based on characteristics of land use,
building age and the wastewater methods of the lots surrounding them and some
indication of compliance with existing regulations. These are often referred to as

“legacy” systems. The “unknown” label, in Florida, would be an illegal system.

The degree of completion and implementation of inventories and management plans is
highly variable among the counties and for different MRAs. To date, about 17 MRAs
have been designated. These cover a very limited portion of the Puget Sound drainage
basin and it is unclear whether all of the most environmentally critical areas are
included. Three counties have yet to accomplish this initial step. The databases of
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OSTDS records that do exist were begun as recently as the late 1990s and progress on
entering paper records and providing updating processes has been slow. For a detailed
list, see http:/[www.doh.wa.gov/ehp/ts/WW/lom/LMPCompare.pdf.

2.3 Wisconsin - Mandated OSTDS Management Plans

In August 2008, Wisconsin adopted legislation that requires all counties to inventory
OSTDS within three years and to implement and enforce a comprehensive maintenance
program for all systems within five years. This is the first statewide mandate for such a
program to be implemented in the U.S.

Currently the responsibility for management lies with property owners, but county
health departments must identify whom and what parcels will be obligated to comply.
An inventory is required, but conditions and results are only mentioned briefly, and no
process is prescribed. The only mention is that, at a minimum, the parcel location and
use of the Property Appraiser’s identification system are required, but no site visits for
verification are mandated. The management program will require site visits and it is
anticipated that, over time, verification of existing systems will result. Funding for this
program is expected to be generated by fees paid by property owners. There is no
evidence that a statewide inventory is planned, which would provide assistance, a
means of support, and standardization of local efforts to implement the new
maintenance programs.

In Wood County, Wisconsin, regulations adopted nearly 20 years ago required that
property owners communicate with the wastewater treatment authority. Slowly,
through much public education on the part of county administration, the public came to
accept that onsite system management is needed in order to protect human health and
surface waters'"’. A Responsible Management Entity (RME), run by the Wood County
Planning and Zoning office was established nine years ago and an inventory of OSTDS
initiated. The RME is a simple implementation. The property owner signs an affidavit
at the time of purchase, which obligates him to provide inspection results on his septic
tank every three years and have the tank pumped if necessary. To date, 12,500 OSTDS
have been identified and permitted within the RME. The compliance rate has been at
90% for the past three years, which is the maximum achievable given that properties are

bought, sold and subdivided. It has taken six years for the inventory to be “complete”.
Duane Greuel, the zoning administrator, operates the RME and offers the following
advice.

e Implement enforcement incrementally and educate the public, contractors and
government staff every step of the way.

* Identify the proper and documented management of OSTDS as a property
enhancement and establish the expectation that the OSTDS be in good condition
upon sale of the property.

* Constantly update and search for inconsistencies in the database and seek field
verification during each inspection. Design a database that will inform the
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inspector about inconsistencies that need investigation.

e Avoid becoming caught up in the objective of having a “perfect” inventory before
starting up the RME. Define the responsibilities of the RME and begin.

2.4 Florida - Regional and County

Charlotte Harbor National Estuary Program and other County Initiatives

The Charlotte Harbor National Estuary Program is a large, multi-discipline program
involving citizens, elected officials, federal, state and local resource managers and
commercial and recreational resource users'. The program is designed to provide
protection and restoration of the greater Charlotte Harbor estuarine system from Venice
in Sarasota County to Bonita Springs in Lee County to Winter Haven in Polk County. A
20-year plan, known as the Comprehensive Conservation and Management Plan
(CCMP) was approved in 2001 and includes diverse resource management concerns
such as fish and wildlife habitat loss, water quality degradation and water flow". The
Management Plan continues to evolve.

Among the many projects accomplished under this program was a research and
monitoring effort designed to assess the potential water quality impacts of septic
systems. For this study, estimations of OSTDS numbers and locations were developed
using the U.S. Census data without reliance on county health department records. This
was sufficient to demonstrate the potential for a substantial contribution from OSTDS to
the quality of surface and aquifer waters. However, a management plan could not rely
on an estimate of this type for an initial database.

While the CCMP was in development, Charlotte County adopted a Comprehensive
Plan element requiring the establishment and immediate implementation of a
countywide septic system management program, to be initiated by the year 2000. The
estimate of the number of OSTDS used to justify plan implementation was not a
sufficient foundation for establishing the program. However, in 2007 Charlotte County
did mandate an inspection program and began its implementation’. The CEHD started
by entering all of the paper permit records since 1972 into the EHDB (either directly or
migrated from CENTRAX). Then, through the use of property appraiser’s tax records,
developed parcels were identified, parcels provided wastewater treatment by FDEP
permitted WWTF were subtracted and the remainder is presumed to have OSTDS.
Parcels from this list were matched against the EHDB records. All parcels that did not
have a permit on record are to be visited in the next five years to ascertain if an OSTDS
does exist on site and to bring it into the EHDB. The County Health Department
inspectors and registered private sector businesses perform inspections. The cost of a
site inspection has been approximately $115 and is covered by local fees. The CEHD
expects to complete this effort within five years.

Escambia County implemented a program in 1999 that mandates a point of sale
inspection. However, the mandate is limited to designated environmentally sensitive
areas. Property owner notification is handled by the private sector including realty and
title companies. The inspection provides information to the property owner, identifies
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malfunctioning systems, and may result in repairs. This process benefits both seller and
buyer as the condition of a critical component of home ownership is verified as
functional. The program costs the County approximately $84 per inspection and is
funded by a fee. Information collected about the location and condition of the OSTDS is
maintained by the CEHD. According to answers to the survey, the CEHD is likely to
enter any OSTDS without a permit into the EHDB. The CEHD has not created an
inventory of OSTDS in Escambia County, but the county does track FDEP permitted
WWTF (Escambia County Utility Authority) customer records on an annual basis.

Santa Rosa County requires mandatory inspections every five years but this mandate is
limited to designated environmentally sensitive areas. Property owner notification is
handled by the real estate industry and a CEHD inspector or a licensed private
professional performs inspections. As in Escambia County, an inspection provides the
property owner with a location, description, capacity and condition of the OSTDS.
Inspections may initiate repair requirements in order to comply with current
regulations. The Santa Rosa program costs about $215 per inspection, a cost that is
partially covered by an inspection fee. The remainder, presumably, is taken from
general County revenues.

Franklin and Monroe Counties have a number of OSTDS that require operating and
maintenance permits, but mandatory inspections of all systems are not required.
Wakulla County has recently implemented a requirement for nitrogen reducing
systems and these will require operating and maintenance programs.

The Southwest Florida Regional Planning Council, whose jurisdiction includes
Charlotte Harbor, has recently adopted a recommendation that, by 2012, all counties
and municipalities within the jurisdiction adopt a comprehensive management plan for
wastewater treatments systems, including onsite systems.

SECTION 6: RECOMMENDATIONS RELATING TO DEVELOPING

INTEGRATED, COMPREHENSIVE MANAGEMENT PLANS FOR

ONSITE/DECENTRALIZED AND CENTRALIZED TREATMENT

SYSTEMS

A. Local governments will ensure the development of

integrated, comprehensive management plans for planning
and managing all wastewater treatment systems, including
onsite/ decentralized and centralized systems for the
communities within their jurisdiction by no later than 2012.
Communities contiguous with or otherwise impacting those
water bodies listed as verified impaired by the Florida
Department of Environmental Protection will receive
prioritization in this process. Local governments will ensure
community residents and other citizens are involved in the
creation of the management plans.
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2.5 Conclusions

The role of inventories in OSTDS permitting, management, assessment
of environmental impacts and protection of human health

OSTDS are an important component of wastewater management systems. However,

because these are decentralized “systems”, maintaining utility and effectiveness is much
more complicated than with centralized sewage treatment systems. When they
collectively fail to perform as designed or cannot reduce nutrient loading to surface and
groundwater, they can become serious health hazards. The degree of success or failure
cannot be ascertained without adequate documentation of location and condition of
many individual systems.

The EPA describes five forms of OSTDS management, starting with basic homeowner
responsibility and expanding to full control of the onsite system by a responsible
management entity. This is a hierarchical system with increasing oversight and public
sector responsibility. However, components of the higher-level models can be
incorporated into lower-level models to accommodate specific local needs or capacities.
It is also possible to have more than one management system active in the same
jurisdiction. These management systems can also be implemented in conjunction with
centralized wastewater management systems.

1. Management Model 1 - "Homeowner Awareness". An
inventory of all systems and permitting for installation.

2. Management Model 2 - "Maintenance Contracts". An
inventory of all systems and a service contract tracking
system.

3. Management Model 3 - "Operating Permits". An inventory of
all systems and a tracking system for operating permit and
compliance monitoring.

4. Management Model 4 - "Responsible Management Entity
(RME) Operation and Maintenance". An inventory of all
systems and a tracking system for operating permit and
compliance monitoring. The operating permit is issued to
the RME instead of the property owner.

5. Management Model 5 - "RME Ownership". An inventory of
all systems and a tracking system for operating permit and
compliance monitoring. The program elements and
activities for treatment systems are owned, operated and
maintained by the RME.

Effective management models can be specifically customized to meet local, state and
regional needs. However, at the base of every model is the need of an inventory. It is
impossible to manage effectively that which cannot be located nor is known to exist.
Florida appears to be the first state to create a statewide inventory of substantial
reliability and completeness, especially in advance of a statewide mandated OSTDS
management program. When completed, this Statewide Inventory will provide a

13



Statewide Inventory of Onsite Sewage Treatment and Disposal Systems in Florida
Final Report - June 29, 2009

determination of the wastewater treatment type for every parcel in the state. Some
portion will be known “sewer” or “septic” based on independent information from FDEP
permitted WWTF or existing DOH and CEHD permit databases. Another portion of

developed parcels with be assigned the label “sewer” or “septic” based on the results of a
model that takes into account the characteristics of each parcel and the community
attributes. This will provide Florida CEHDs with a list of “known” OSTDS and a list of
“probable OSTDS”. With these lists they can prioritize any further refinement needed to
protect human health and to assess the impact of OSTDS on environmental health
conditions. In addition, should there be a state mandate to establish OSTDS
management programs, the CEHDs and the DOH will have provided the basis of all
EPA management models: an inventory of OSTDS.
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3.0  Survey of Environmental Health Directors:

3.1 Survey Questions and Responses

The survey was designed to ascertain the quality and extent of permit records and the
degree to which these records aided CEHDs in reliably estimating the number and
location of OSTDS in their county. To ensure that the survey would accomplish the
intended objectives, the questions and arrays of possible answers were selected after
discussions with DOH staff, RRAC members and several CEHDs. The survey consisted
of ten sections, each designed to address a different component of County OSTDS
permit records. The survey was made available on a web site and was expected to take
less than an hour to complete. All sixty-seven CEHDs completed the survey by March
13, 2009. They were generous with the useful comments and with their time in follow
up conversations. Below is a brief description of these sections and the question
numbers associated with them. The survey questions and the full responses of the
CEHDs are provided on the included DVD.

Abbreviations used:

EHDB  Environmental Heath Database (in this table)
DB Database

WWT  Wastewater Treatment

WWTF  Wastewater Treatment Facility

FDEP  Florida Department of Environmental Protection
OSTDS  Onsite Sewage Treatment and Disposal Systems

Section Question # Label Topic
1 1-3 Respondents Respondent contact information
2 4-12 EHDB Scope of permit records in EHDB
3 13-19 CENTRAX Scope of permit records in CENTRAX
4 20 - 27 OtherDB Scope of permit records in other databases
5 28-34 PaperRecords Scope of paper permit records
6 35-39 OtherWWT Contact with FDEP WWTF, State and Federal
7 40 - 44 OSTDSCounts ~ The number of OSTDS
8 45-71 Estimates Details of estimations planned or completed
9 72-100 Inventories Details of inventories planned or completed
10 101-102  FinalComments General and final comments

3.2 Summary of Survey Responses

Electronic Records

As software and hardware became available, counties began to create databases of the
environmental health information, including OSTDS. The adoption of electronic forms
of information varied tremendously from county to county with the larger, better-

funded and more sophisticated counties being first. These “legacy” electronic databases
ran the gamut from simple spreadsheets or databases (e.g. Excel, Dbase and Access) to
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more complex systems that were shared among a group of counties (DVD 3-1: Survey
Questions 20 — 27). There was at least one consortium of 12 counties that shared a
system called CPHUIMS. In the mid 1980’s the DOH made a database program
available that kept track of community facilities for which the DOH had some
regulatory oversight. This was called the Onsite Sewage Disposal System (OSDS)
database. Some counties used it but it appears from the CEHD survey, the majority did
not. Therefore, there was a patchwork of locally controlled databases with a number of
counties working predominantly with paper records and paper reporting systems.

The need of an electronic form of record keeping, the capacity to share this information
easily and having a centralized electronic location for records became more pressing as
the state grew and the complexity of information the DOH was responsible for
increased. In the early 1990’s William Reinhold developed a data management system
for many of the responsibilities of County Environmental Health Departments. It was
called the Comprehensive Environmental Health Tracking System, CENTRAX. He and
Gerald Briggs collaborated in adapting CENTRAX to build upon the functions of OSDS
so that tracking of OSTDS permits was included in this comprehensive system.
CENTRAX was also made available, with training to each of the counties and by the
late 1990s was the required form of electronic record keeping. CENTRAX included on
site data storage and a monthly transfer of information to the DOH statewide database.
It was also capable of being used to analyze and summarize permit information.
According to the CEHD survey, the CENTRAX system was adopted and used by all
counties by 2000, except Columbia.

Over time web based access has become more desirable, GIS information more available
and so has the importance of being able to protect human health and welfare in the face
of natural disasters and other catastrophic occurrences. The DOH developed the
current Environmental Health Database (EHDB) to address these needs and to handle
more sophisticated information and more flexible data access. All counties contribute
current OSTDS permit data to EHDB and most were very successful in migrating
information from their CENTRAX databases and even from other older databases.
However, some counties also keep a parallel system locally, though most appear to
have stopped entering new permit information into these. The local databases appear
to serve the purpose of access to permit information not available on EHDB or simply
because of greater local expertise and familiarity with these local systems.

It is clear from survey responses that a wide range exists in the use of data management
technology among Florida counties (Table 3-1, Appendix). A few counties began
employing electronic databases in the 1980s or earlier, recording some level of permit
information on spreadsheets. The Department of Health assisted by providing
standardized database software and content at various times over the last two decades.
By 2000, most counties had established electronic permit databases that were regularly
referenced and maintained. The most recent statewide effort is the EHDB system,
which all sixty-seven counties now use and to which they have migrated at least their
most recent electronic records.

However, the EHDB database does not contain the entire wealth of permit information
available. Thirty-seven counties report some form of electronic database that is
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independent of EHDB and contain additional permits. However, most of the electronic
information for these permits is limited.

Table 3-2 summarizes the use of electronic databases, including EHDB by counties. The

columns indicate the number of counties that have databases in an electronic format

that could include EHDB or another local systems and those that only use the EHDB as
their electronic database. The first column indicates a range of years which include the

earliest permits that are stored in an electronic form. For instance, 7 counties have
permits from as far back as the 70s in electronic form. But most (31) have electronic

records dating back to between 1995 and 2000.

Most are legacy databases, though two are newly created through OSTDS inventories
completed by the county (Alachua) and a centralized sewer and water authority
(Duval). More than half the legacy databases contain permit records dating back 20
years. A number of counties use these databases regularly. Sarasota and Columbia

Counties have maintained databases with permits from the 1970’s. Nine counties have

legacy CPHIUMS databases that should contain records from the 1980’s: Bradford,

Dixie, Gilchrist, Hamilton, Lafayette, Levy, Putman, Suwannee, and Union. These nine

do not currently appear to be in use, and some did contain useful information for the

Statewide Inventory.

Table 3-2: Number of Counties with databases

that include permit records within the given range of years.

Earliest Permit Date| All Electronic Only EHDB
in Database Database Records Records
before 1970 1 1
1970 < 1980 7 0
1980 to 1990 11 0
1990 to 1995 9 4
1995 to 2000 31 38
2000 to 2005 2 5

since 2005 2 15
no information 4 4

Most counties report the continued use of paper records, mostly for older records but in

some cases for all references to permits. A few counties include permits from these

records to derive annual estimates of existing OSTDS.
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However, paper permit records are more commonly accessed to answer daily inquiries
from the public regarding individual parcels. Nine counties, including Brevard,
Columbia, Duval, Highlands, Hillsborough, Nassau, Okaloosa, Putnam, and Sarasota,
have, or will shortly have, all paper records in a searchable electronic format. Such
databases greatly reduce staff time spent responding to pubic records requests. Not all
counties with searchable permits have incorporated this information into the EHDB
database. In some cases we were able to extract basic information about permit date
and location from these files.

The Statewide Inventory project actively sought any “legacy” databases and most
counties with any electronic information sent it to us immediately. A detailed
description of the contents of the databases and paper records for each county as
reported by CEHDs in response to the survey is contained on the report DVD.
However, we were unable to obtain data from the local Columbia database.

Though County databases contain permit data, this does not directly translate to
definitive numbers and location of parcels with OSTDS. There were over 250,000
records in all of these legacy databases. Unfortunately this only translated into about
70,000 records with linked addresses. Nonetheless, this was an addition to the
identified OSTDS parcel list.

Identifying Sewered Parcels

There are nearly 9 million mapped parcels in Florida, of which approximately 6.5
million are developed. In order to discern which developed parcels may have OSTDS,
identification of those properties, which are served by FDEP permitted sewer systems,
is critical. There are over 2,000 active WWTF in Florida. About 20% of these facilities
account for 96% of the total effluent treated by all WWTF. This service accounts for
approximately 64% of Florida’s population and therefore includes a large number of
parcels.

The number and size of FDEP WWTF varies greatly among counties (Table 3-3,
Appendix). The capacity of the CEHD to know the location of the OSTDS in each given
county and to permit these appropriately is heavily dependent upon timely and
accurate communication from the WWTFs regarding changes in service provision.

Many WWTF are small and provide service to only a few parcels or homes. Examples
would include Recreational Vehicle Parks or condominium complexes. Once the sites
served by these WWTF are identified, it is unlikely that service will change or expand
over time. They are more likely to eventually be incorporated into large municipal
centralized sewer systems. This will not affect the permitting of OSTDS.

Many public WWTE, including those run by designated authorities such as JEA of
Jacksonville, alter service areas over time. Municipalities often extend sewer lines to
new development even before providing service to all of their existing area, and less
often, retrofit older neighborhoods. State law (Chapter 381.0065 (2) F.S.) requires that
all parcels abandon OSTDS and hook up to sewer lines within a year of their installation
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and that the installer of new sewer lines inform property owners of the sewer extension
shortly after it is fully available. However, this does not appear to occur as regularly as
the law anticipated. In older neighborhoods, use of OSTDS will continue until a system
failure prompts the property owner to seek relief. At that point, owners are required
and do, hook up to the existing sewer lines. In the meantime, identification of these
parcels becomes difficult as they appear to be subsumed in a centralized sewer service

area. Customer billing data can identify them, though some properties pay a “ready to

serve” fee even if they do not receive centralized sewer services. Not all WWTF billing
agencies do distinguish such differences in service.

In order for the CEHD to maintain knowledge of where OSTDS are located and can be
permitted for use, it is important that changes in centralized sewer service areas are
regularly communicated to them in a direct and consistent fashion. The regulatory tool
is the abandonment permit which is required to be sought when sewer extension and
hook up occurs (64E-6.011 F.A.C). Some service providers seek these permits, have
regulatory capacity to issue them in large numbers to cover an expansion, or simply
inform the CEHD of streets that have been connected. However, despite the regulatory
requirements, communication between these service providers and the CEHDs is
sometimes inadequate. This creates uncertainty in data regarding the number and
location of OSTDS within the jurisdiction.

The survey asked CEHDs to describe their communication with the FDEP permitted
sewer service providers in their jurisdiction. Tables 3-4 and 3-5 provide a synopsis of
these responses.

Less than half of the CEHDs have documentation of the FDEP WWTF sewer service
areas in their counties. Over half (58%) are not notified about service expansion or hook
ups of older residences within service areas, regardless of regulatory requirements.
Over half (56%) fail to regularly issue abandonment permits when a parcel previously
served by an OSTDS is hooked up to the centralized sewer line (Table 3-6). Even when
permits are issued, a method for associating the property with the initial OSTDS permit
on the parcel is often lacking because locating the original construction or a subsequent
repair or modification permit for that OSTDS cannot be done. This is due to a variety of
reasons including that records are only available on paper and searching for them is
time consuming, original permits often have inadequate locational information to
match with the abandonment permit and relatively few counties have put their older
permits in the EHDB which does provide a routine for reconciling an abandonment
permit with other permits for the same OSTDS.

It appears that there is little regular communication and that much of the
communication that does exist relies upon the relationship between county and WWTF
staff. This may be effective much of the time, but does not guarantee consistent,
dependable patterns of communication concerning a major element of providing
wastewater treatment.
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Table 3-4: Number of County Environmental Health
Departments with documentation of FDEP WWTF service areas.
(Forms of documentation include maps, list of jurisdictions,
parcels, etc. and vary among WWTE.)

Documentation # of Counties Per&e;ﬁr?é;rsotal
Sufficient 13 19%
Some information 12 18%
No information 42 63%

Table 3-5: Number of County Environmental Health
Departments that are notified by FDEP permitted sewer
providers about changes in service areas. (Forms of notification
include providing abandonment permits, reports, etc. and vary
among counties).

Notification # of Counties Percent Of. Total
Counties
Annually 1 1%
When changes occur 27 42%
Sometimes when 9 13%
changes occur
No notification 30 45%
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Table 3-6: Number of County Environmental Health
Departments for which Abandonment permits are issued when
FDEP permitted sewer service is first provided to a parcel with
an OSTDS and which are sufficiently reconciled to existing
OSTDS permits as determined by the CEHD.

Abaqdonment # of Counties Percent of Total
Permits Issued Counties
Always 12 18%
Sometimes 17 25%
Not Usually 12 18%
Not Sure 5 7%
Not Issued 21 31%

EHD survey responses and their comments, to questions #35 to #39 regarding
communication with FDEP permitted sewer providers can be found on the DVD.

Distinguishing between Estimations and Inventories

The survey used in this project distinguished between an estimation and an inventory
of the number and location of OSTDS. However, the distinction made in the survey
instructions was not well understood by the CEHDs, perhaps because it was poorly
communicated but also because they relied on a continuum of the degree to which the
accounting of the number and location parcels with known wastewater treatment
methods has been accomplished.

The absolutely complete inventory is a list of locations, latitude and longitude
coordinates, for each and every OSTDS in a county and can only be accomplished by
going to each parcel and determining if any OSTDS exists onsite, including more than
one installation. However, since this can take years to accomplish, even in small
jurisdictions, new construction and abandonments continue, the number and location
are constantly in flux.

On the other hand, estimation can be a very gross approximation, based on record
counts and assumptions that these records reflect current conditions on parcels. The
DOH estimates the number of OSTDS each year by reporting the total number of new
construction permits for each county, with a base number in 1970 that was derived from
the US Census and assumptions of the number of persons per household.
Abandonment permits are not even subtracted from this since abandonments are also
issued for replacements of OSTDS.
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Another consideration is that this project will also include some degree of estimation.
The response to our request for parcel information from all FDEP WWTF is voluntary
so this project cannot control the quantity or the quality of the data on sewered parcels.
The OSTDS parcel information is derived as described above and will also incompletely
identify existing OSTDS. Our intention was to statistically estimate the wastewater
treatment method for as few parcels as possible and to use as robust and reliable a
model as could be created from the parcels with known treatments. The more parcels
for which wastewater treatment can be independently identified the closer the results of
this project are to an inventory than to an estimation.

At the county level, an inventory is more easily understood to be the result of actual
visits to parcels and verification of the location and number of OSTDS on each site.
Making an estimate of which parcels should be visited begins such an inventory. This
estimation is effectively, the number and list of parcels for which wastewater treatment
methods are unknown. The length of this list is dependent on the amount of permit
data that is available electronically and with valid addresses and the amount of
information that is obtained from WWTF. This is essentially the constraint on the
difference between an estimate and an inventory that this project is confined by.

However, the CEHDs will not, in most cases, have the GIS or statistical expertise to
assign a probability of there being an OSTDS on a given parcel, which this project has
supplied. This final step moves the Statewide Inventory to a more complete and
reliable accounting of the number and location of OSTDS. It can also be used by the
CEHDs that have the staff for on site visits, to prioritize which parcels in the list of

“unknown wastewater treatment” to visit first.

The more important distinction to be drawn is to provide a clear methodology for the
assignment of wastewater treatment to every parcel so that the results can be
reproduced and generalized. The degree of reliability is ultimately captured in the
number of parcels for which wastewater method must be estimated and a metric of the
quality of the assignment. With this information in hand, appropriate conclusions can
be drawn for any given use of this information whether it is for the initiation of an
inspection program, environmental impact assessment or coordination with
comprehensive and infrastructure planning.

Estimations and Inventories Done by Counties

Twenty-two counties have made or are planning to make estimates of the number of
OSTDS within their jurisdictions. These estimates range from detailed preparation in
anticipation of implementing a countywide inspection based management program
(Alachua and Charlotte) to a simple summation of the various types of permits in
existing electronic databases. Table 3-7 contains information on these counties,
including a brief description of methods and motivations. Counties with electronic
databases that include many years of permit records (Columbia, Sarasota, Monroe) can
provide valid estimates by simply utilizing their permit databases. However, if a GIS
map of a parcel is lacking, active permits must then be compared with the Property
Appraiser parcel ID in order to accumulate sound data on the OSTDS location. Sarasota
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explicitly states that estimates are merely the sum of permits in all electronic databases
minus abandonment permits.

Some counties appear to have relied on a variety of resources, including the Property
Appraiser’s database, GIS maps of sewer lines from FDEP permitted sewer service
providers and their own records, yet remain able to provide only approximate figures.
This reflects the extensive amount of expertise that is required to reconcile information
gleaned from many sources. Other counties reported performing the task of estimation
in hours or days. It remains unclear how rigorously listed data sources were utilized or
verified in these cases. Most likely these are the results of queries run on existing
electronic permit databases to count records.

CEHD survey responses to questions #40 to #100 regarding estimations and
inventories of OSTDS can be found on the DVD. A more detailed description of
rigorous and data intensive estimates are provided in Chapter 3.4.

Conclusions

The Statewide Inventory Database includes the integration of all sources of permitting
records we could locate including the EHDB and 13 databases supplied directly by the
County Environmental Health Departments. The inventory is a geographical based
database and therefore, only permits that were successfully linked to the DOR GIS
database could be used. This resulted in over 300,000 parcels identified as having
OSTDS for wastewater treatment.

Clearly, there are sixty-seven different states of knowledge of the number and location
of OSTDS. The counties differ in

1. how successfully they have been able to convert paper records into accessible
electronic formats,

2. how well they communicate with FDEP permitted sewer service providers on a
regular basis,

3. how completely parcel lists are compared with the Property Appraiser data, and

4. whether existing information has been integrated into a geographical
information system or other spatial display.

We would like to thank the sixty-seven CEHDs and their staffs for providing
suggestions on the design of the survey, as well as useful and interesting responses.

The CEHDs were forthcoming with their opinions, providing great detail on methods of
tracking OSTDS permitting in their jurisdictions.
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3.3  Description of Inventories and Estimates

The following are brief descriptions of some of the estimations of the number and in
some cases, the location of OSTDS that have been done in Florida, either for entire
counties or for spring sheds. Though often referred to as inventories, strictly defined as
discussed above, most described here include estimation.

Two counties, Alachua and Charlotte, have performed the first important step of clearly
defining parcels for which forms of wastewater treatment are accurately determined
and which are unknown. Charlotte has begun a 5-year program of inspecting parcels in
environmentally sensitive areas to determine the number, location and condition of all
existing OSTDS. They created a list of parcels based on the Property Appraiser’s tax
roll, removed undeveloped parcels, removed parcels identified with wastewater
treatment provided by a FDEP WWTF as determined by the data collection efforts of
the Charlotte County Environmental Health Department.

Alachua has also recently completed a first step toward an inventory and also now has
a defined list of parcels for which the wastewater treatment method is not known.
Methods for determining what form of treatment actually exists on these parcels are
currently being devised. Both Charlotte and Alachua Counties have created datasets,
and intend to develop updating systems and to integrate with the EHDB database.

In 1996, Monroe County, in response to a state mandate for the protection of coastal
waters in the Florida Keys created a database consisting only of those parcels where
treatment types were unknown. Staff has endeavored since that time to accurately
determine types of existing treatment on these parcels.

In Duval County, the Water and Sewer Expansion Authority (WSEA) is compiling a
parcel-based inventory of wastewater treatment types. The information source for this
inventory is limited to data on FDEP permitted sewer service provision from the
Jacksonville Electrical Authority (JEA).

Thirteen other Florida counties have completed some form of estimation. None use
particularly rigorous methods, but these methods may prove quite accurate for counties
that have kept good electronic permitting records for a long period of time. None of
these counties appears to have established a method for assessing the accuracy of their
estimate or maintaining the information in a database. Most view the estimate as a
single time point to be repeated as needed. The Sarasota County process is presented
here in detail as an example of the most typical form of estimation which is often
referred to as an inventory. Data sources are limited to the permit database, with
outside sources such as the Property Appraiser’s database and service addresses from
FDEP Wastewater Treatment Facility (WWTF) contact database referenced to some
extent.

The Wekiva Springshed Study provides an example of estimations that were
specifically undertaken to assess the environmental impact of the number and location
of OSTDS. The Wekiva Springshed covers several counties and many different
jurisdictions. Study methods offer an interesting description as to how estimation can

24



Statewide Inventory of Onsite Sewage Treatment and Disposal Systems in Florida
Final Report - June 29, 2009

be used to provide sufficiently accurate numbers and locations for the purposes of an
environmental impact assessment. However, this method would only comprise an
initial and incomplete step in the creation of an inventory for the purposes of
establishing a management regime for OSTDS.

An estimate was also performed for the Wakulla Springs basin, using different
assumptions and databases than were used in Wekiva. The same end was
accomplished - a sufficiently realistic estimate of the number and location of OSTDS to
determine their contribution to the degradation of the springs. However, this estimate
is insufficient for establishing and operating an inspection and management program,
although it offers a good first step.

Both springshed estimates created the impetus for a more thorough statewide inventory
of OSTDS to ascertain the number and parcel location of each, and to develop a process
of maintaining an accurate inventory of wastewater treatment types. The Statewide
Inventory should clearly be the product of the successful use of estimating the number
and location of OSTDS.

Alachua County

Alachua County obtained a grant to perform an inventory of OSTDS throughout the
county. The Alachua staff followed these steps to produce the inventory:

1. Accessed the Property Appraiser’s tax roll to identify all parcels that are improved
and therefore would require some form of wastewater treatment.

2. Identified all parcels that are served by FDEP permitted sewer service provider.

3. Incorporated all paper permits and the County Environmental Health Databases,
including CENTRAX and EHDB, including 19,000 records from before 1988.

4.  Reconciled these three sources of information: tax rolls, utilities and County
OSTDS databases.

The difficulties encountered included:

1.  Distinguishing land use categories that did not require wastewater treatment
facilities presented a challenge, such as accurately identifying parking lots and
warehouses without bathrooms. This required significant ground-truthing.

2. Alachua provided a parcel listing to the municipalities within the county and
requested that they indicate the wastewater treatment type for each parcel. Most
instead provided a list of customer site addresses not always distinguishing
between customers with water and centralized sewer service versus water alone.
This required much more time using GIS and mapping software.

3. Reconciling abandonment permits with initial construction permits could not be
completed because FDEP permitted sewer service provider did not consistently
provide parcel information for new sewer hook ups. Also, permits did not always
contain sufficient information on the location of the parcels.

We have performed the reconciliation of three data sources: EHDB database, FDEP
permitted sewer service provider customer information, and Property Appraiser data,
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and linked parcel addresses to the DOR GIS data. Alachua has just about 100,000
parcels of which 80,000 are improved. There are 29,636 parcels known to have OSTDS
and 43,582 parcels that have been identified as being sewered. This leaves 7,099 parcels
that have not been assigned wastewater treatment, about 7% of the total.

The database field names are not yet finalized, but to date the following have been used
for all parcels:

Tax parcel ID

Owner Name

Address (multiple lines)

Date

Identification of wastewater treatment type (septic, sewer, not needed,
unknown)

e Identification of water source (water main, private well)

Anthony Dennis, the Alachua CEHD, intends to devise a method to annually update
the inventory with the tax roll and reconcile all forms of OSTDS permits, including
abandonment permits and FDEP permitted sewer expansions.

Charlotte County

In 1997, Charlotte County adopted a Comprehensive Plan that included the
establishment of a septic system management program to serve the entire county. In
2007, a locally mandated inspection program was implemented, which requires 5-year
inspections in geographically designated and environmentally sensitive areas. The
CEHD handles the tracking and property owner inspection notification process and
inspections are performed by both the CEHD inspectors and private sector companies
(Registered Septic Tank Contractors, State Licensed Plumbers and Private Certified
Environmental Health Professionals).

Charlotte County occupies the enviable position of having complete permit records
dating back to 1973 already entered into EHDB. Even though some paper records were
lost during Hurricane Charlie, the information was already contained in an electronic
database. However, their OSTDS database is not directly used for the inventory.
Instead a list of parcels that should have some form of wastewater treatment has been
created. The following steps were taken to create this list:

1. Property Appraiser tax roll was accessed to identify all parcels that are
developed and would require some form of wastewater treatment.

2. All parcels served by FDEP permitted sewer service providers were
identified.

3. Abandonment OSTDS permits were reconciled with FDEP permitted sewer
service provider customer listings.

These three sources of information were reconciled, and no problems in the use of
methodology were reported. There are twenty-seven FDEP permitted WWTF and
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eleven cities and towns, but communication between them and the CEHD appears to be
thorough and reliable.

The inspection program will be guided by this list and prioritized by geographically
delineated ecologically sensitive areas. As the process proceeds, the OSTDS that are
already in the EHDB database will be noted. New OSTDS or updated information on
existing systems will be added to EHDB as the information becomes available and all
permits issued as the inspection programs proceeds will be entered. As these systems
are found under the requirements of onsite inspection, the location, potential age,
components and functional condition will most likely be recorded. By the end of the 5-
year period, Charlotte County should have a robust inventory and database.

Monroe County

In 1996, as a part of the Cesspool Identification and Elimination Program (CIEP),
Monroe County identified 23,000 parcels with OSTDS, including cesspits. These parcels
were identified as follows:

1. Property Appraiser tax roll was accessed to identify all developed parcels that
would require some form of wastewater treatment.

2. All paper permits were entered into a database. Paper permits prior to 1972
had been lost (see story below).

3. Contractor records were entered when available.

4. Information about parcels served by existing FDEP permitted sewer service
provider was entered.

The compiled data indicated that for 7,200 (31%) parcels there was sufficient evidence
from the tax rolls that the parcel was develed and wastewater treatment would be
necessary, but evidence of a permit from DOH or FDEP was lacking. A database (CIEP
DB) of these 7,200 records was created, which contained the following fields:

Tax parcel ID

name : presumably owner or possibly only resident
address (2 lines)

city

zip

year built for structure

legal address (3 lines)

unknown : logical value T or F

The field “unknown” was set to “I” for all records in 1996, indicating that the parcel
could not be assigned a wastewater treatment method. Since that date, the wastewater
treatment type on approximately 2,200 parcels has been identified and the unknown

designation changed to “F”. Most of these have been identified since 1996 through the
permitting process.

Monroe County has an electronic database that consists of permits from 1985 to 2004,
but these are not contained in a single database. The EHDB database contains permits
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from 2005 to present. There is an “urban legend” that all records prior to 1972 were

“tossed over a bridge” during a move of department material. It is not clear where the
records from 1972 to 1985 reside, if they still exist.
Monroe encountered the following difficulties while creating the CIEP:

1. After the list of parcels lacking sufficient information on wastewater facilities
was compiled, 16,000 requests for information were sent to private property
owners.

2. There are 218 FDEP permitted WWTF that are small, permitted for 0.1 MGD
or less.

3. The CIEP resulted in a list of “unknown” parcels. No database of “known”
parcels was created nor maintained.

The requests created consternation among the public (“almost caused an insurrection”).
Residents should be informed as to why an inventory and/or management system is
sought and what their roles might be *before* asking questions about the wastewater
treatment on their properties. This clearly constitutes a lesson learned for creating an
inventory and management systems of OSTDS.

Distinguishing the parcels that are served by FDEP permitted WWT sewer service
facilities can be difficult. Cooperation from owners of these facilities is also needed in
order to have a robust inventory of OSTDS. The CIEP in Monroe County only lists
parcels with indeterminate assignment of wastewater treatment type. The permits in
the EHDB date from 2005. While the CEHD believes that between these two, the total
number of OSTDS is well determined, it appears that there is no parcel database of
existing known OSTDS locations. All Monroe County’s database files including records
in the EHDB database, the CIEP data and the older records that were used, in part, to
generate the CIEP will be included in the Statewide Inventory. This should yield a
database of known OSTDS parcels.

Duval County

The Water and Sewer Expansion Authority (WSEA) of the City of Jacksonville has been
conducting an inventory of parcel wastewater treatment service for about two years.
The purpose for this inventory is to identify locations that would be appropriate for the
expansion of sewer services. Mr. Danny Turner is heading this project. He has based
the inventory on:

1. Parcel tax roll and identification of developed properties
2. Location of sewer mains and laterals for large utilities
3. Known location of OSTDS in areas served by FDEP permitted sewer lines

It appears that no OSTDS permit database was used even though all permits from 1993
to the present are available in electronic format for Duval County. Duval has twenty-
six FDEP permitted WWTF, sixteen of which are large facilities serving large areas of
the counties. The Statewide Inventory has acquired information from these large
WWTF permittees as well as from some smaller permittees including the federal
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facilities and is using the data available in the EHDB.

Sarasota County

Sarasota County appears to have the most complete electronic record database. They
report that all paper records are electronically available and that the pertinent
information in them has been entered into a database. The EHDB database appears to
contain only records from 2006 to the present, but a local database exists that contains
records back to 1972. Sarasota estimates the cumulative number of OSTDS each year by
simply adding up the permits in the EHDB and their local database minus
abandonment permits. This appears to be the safe process as used by the DOH.
Sarasota does not appear to have a method for reliably accessing information regarding
abandonments due to the sewer line expansion, but abandonments are linked to the
OSTDS, which was initially permitted. This estimate is probably highly accurate given
the longevity of record keeping, but the list of OSTDS parcels has never been compared
with the tax rolls and the parcels provided sewer service by FDEP permitted WWTF in
the county.

Wekiva
Wekiva Study Area / Wekiva Aquifer Vulnerability Assessment

During the assessment of the source of nutrient pollution levels in the Wekiva Study
Area, more than one estimate of the number and location of OSTDS was undertaken. A
different method of estimation was used for Seminole, Orange and Lake, the three
counties in the Wekiva Study Area'.

One of the estimates for Seminole was done using existing county data sources but did
not use the County Health Department data. They identified all parcels with sewer
lines adjacent or within 50 feet and were vacant. The remaining parcels were presumed
to be on septic tanks. This was done only for the Wekiva Study Area and the Wekiva
Protection Area as it intersected with Seminole County.

In Orange County data was obtained from the utility companies for the cities within the
study area. They provided the number of residences on water and sewer and the
number on water. Residences that only received water service used OSTDS for
wastewater treatment. The residences that were on well and OSTDS were not
provided™.

In Lake County, wastewater treatment providers were contacted and the parcels that
they served were identified. Then information from the property appraiser’s database
was used to further elucidate which of these parcels used OSTDS due to their
development status.

An estimation for the Wekiva Basin by the St. John’s Water Management District and
the FDEP was done®. They combined data from the FDOH for the Wekiva Study Area
(WSA) with an extrapolation for the rest of the area in the Wekiva Basin that was not
also in the WSA. The WSA data was based on the 1990 US census, FDOH permit files,
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information about sewered areas. The DOR tax parcel data was used to estimate the
density of OSTDS per acre for different land uses in the WSA. These values were used
to estimate the number of OSTDS the remaining area of the Wekiva Basin using the
land uses found there.

The many approaches to the Wekiva Basin/ WSA estimations demonstrates that there is
no generally agreed upon way to determine the number and location of OSTDS when
there is not an existing inventory. It will be possible to make estimations for any area
that can be defined with GIS software within Florida with the Statewide Inventory.

Wakulla Springs
Wakulla Springs Studies / Aquifer Vulnerability Assessment

The number and location of OSTDS in Wakulla and Leon Counties was estimated in
order to assess their importance as a source of nutrient pollution to Wakulla Springs'®.
The U.S. Census and FDOH records were used to obtain estimates of the number of
people using OSTDS in 1990. These values were extrapolated to the 2000 U.S. Census.
The spatial distribution of OSTDS was based on:

1. Leon County Tax roll parcel database; developed properties are defined as
improvements valued at $400 or greater.

2. City of Tallahassee sewer billing/site addresses with all parcels inside the city
limits designated as lacking OSTDS.

3. Removal of subdivisions in Leon County believed to be served by FDEP
WWTF operated by Talquin Utilities.

4. Use of Wakulla County plat maps to identify improved parcels.

5. Removal of parcels known to receive sewer service from FDEP permitted
WWTF within Wakulla County.

Talquin Utilities would not provide parcel lists for any of the subdivisions for which it
provides sewer service, so the location of its service area had to be estimated largely
based on the local experience of the Leon and Wakulla County CEHDs. For the
Statewide Inventory, Talquin would only provide a list of subdivision names. (We have
used the Property Appraiser’s database to identify the parcels in these subdivisions for
the Statewide Inventory, however, there are likely to be individual parcels at the edges
of these subdivisions that Talquin has also extended sewer service to that we are unable
to distinguish.)

Determined in this manner, as of 1999, the total number of OSTDS in Leon County was
24,304 and 6,513 in Wakulla County. These numbers are substantially lower than those
estimated by the Leon County CEHD.

Since this estimation both Leon and Wakulla Counties have taken steps intended to
reduce the nitrogen contribution to the springs from OSTDS. Leon County is
embarking on a more rigorous estimation to accompany its adopted Primary
Springshed Protection Zone.
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Conclusions

These examples indicate a growing interest and need to know the number and location
of OSTDS in counties and environmentally sensitive areas with boundaries that include
multiple jurisdictions. The Statewide Inventory will provide a base line for each county
and because of the standardization of data collection, data quality validation, and
estimation; it will also provide the same for extra-jurisdictional regions as well.
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4.0  Statewide Inventory Data Collection and Estimation

The purpose of this portion of the report is to provide an overview of the information
utilized in the inventory as well as general procedures. These elements are crucial to the
successful modeling of the number and location of OSTDS. We will discuss our sources
of information, methodology for data compilation, limitations and ideas for refinement
of the inventory database.

Also, we will begin to document, county by county, the roadblocks to seamless
integration and steps taken to maximize proper assigning of wastewater methods.

Since we are working with literally hundreds of different datasets, many required a
unique approach to the way they were integrated and eventually used in the inventory.
It is important to understand the relationships between the different data into order to
accurately and efficiently compile them into the system.

Lastly, we will present the current state of the database and maps showing the known
and estimated locations of OSTDS.

4.1  Sources of Information - Description and Acquisition

Geographic and Ownership Information

The parcel ownership information was obtained from the Florida Department of
Revenue (DOR). Each county Property Appraiser is required to submit their
geographic information system (GIS) parcel layer and accompanying tax roll to the
DOR annually. Until recently, the DOR was not obligated to share the compiled
information. However, nearly two years ago, a mandate from the Governor required
the Department to make the information available for download. DOR has established
a data definition with required fields and formats that the counties follow. These
requirements for normalized formats make statewide compilation a less daunting task
than acquiring the information from each of the 67 counties - usually in 67 different
formats.

Following the certification of their tax rolls on November 1", each County submits their
data to DOR. We obtained the current parcel and ownership information for the 2008
tax roll. The process for developing a seamless statewide cadastral fabric, and the basis
for our inventory, began with loading the parcel shapefile for each of the counties into
SQL Server through ArcSDE. Since the GIS and tax roll are provided separately, a join
was established between the tax identification numbers in order to assign attributes to
the parcels.

In addition to ownership and location, the DOR tax roll also provides DOR standardize

coding for the land use, parcel size and improvement condition as well as county
determined grouping variables such as tax authority and neighborhood codes.
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Over several years, the DOR has developed a data format and structure that, generally,
each county conforms to well. However, there are instances where the information is
incorrect, invalid or useless. During this project, when those instances were discovered,
we worked to remedy the situation. Examples of re-examination of data include:

* City of Tampa/Hillsborough County: Nearly half of the parcels were missing tax
identification numbers in the GIS. This is the primary field for linking the GIS to
the tax roll. New data was acquired from the county in order to have a complete
data set.

* Sumter County: The County was partially mapped when it was submitted to the
Department in November. Since then, the remainder of the county had been
completed. Therefore, we ordered/purchased the new GIS and tax roll
information from the county — increasing the mapped parcels by nearly 50,000.

* Multiple instances of altered or reformatted tax identification numbers by
counties. Specific examples are outlined in the State of the Data (Appendix).

The accuracy and validation of the DOR data is well managed by the Department with
few exceptions. Therefore, it is a very reliable data set.

Sewer Customers: FDEP permitted WWTF

The first step of the Statewide Inventory project was to obtain information regarding
the number and location of parcels for which wastewater treatment can be identified
through independent means. The more parcels that can be assigned a wastewater
treatment type through independent data sources, the less estimation will be required.
Also, the more identified parcels, the more parcels that can be used to develop models
and the more reliable these models will be for estimating wastewater treatment
methods.

The FDEP regulates and permits the construction and operation of WWTF in the State.
They provide, via their website, a list of those facilities as well as general information -
including contact, location and capacity. From the available list, we compiled a
relational database, filtering out common contacts. We performed a mail merge from
the parsed list and sent letters to each of the contacts for the permitted facilities. The
letters requested serviced addresses for each of their facilities. We provided a number
of options for delivery, including mail, FTP website and email.

The response to this mailing was immediate and continues. So far, we have handled
more than 2,000 emails and many hundreds of phone calls addressing questions about
what information we were seeking and often providing detailed help on how to obtain
the information we requested through the billing or customer service departments of
the WWTF permittees. Most were very willing to help with our endeavor, while some
choose not to participate.

The responses contributed massive amounts of data in a variety of formats and of
highly varying quality. After incorporating this material into our contact database, in
April we initiated a second round of phone and email contacts aimed at the large and
publicly owned (municipalities and counties) WWTF for which no information had
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been submitted at the time. In addition, municipalities and billing agents, who
represent wholesale customers to the largest WWTEF, were contacted. This included
wholesale customers of Broward County, St. Petersburg, Fort Lauderdale, a consortium
in central Brevard, and the East Central Regional WWTFs. Data continues to arrive,
especially from the larger sewer service providers. This round of requests was more
personalized and required substantial follow up. But the result was a substantial
increase in the number of known sewage parcels.

In our initial letter to the individual wastewater treatment facilities, we requested
specific information for their response. Although, the method of response varied based
upon individuals’ abilities and size, the general information was the same — service
addresses. From the addresses, we utilized various methods for linking and assessing
the accuracy of the link to the tax roll. Since we were comparing text fields, it was
crucial that they matched identically. Therefore, we took an iterative approach to
narrowing down unmatched records and resolving them, sometimes individually. It
was a labor-intensive process but crucial to the successful inventory of serviced parcels.
Since we rarely were able to match 100% of records, our modeling also determines and
estimates for sewered parcels as well. We believe this accounts for the unmatched
records quite well.

County Environmental Health Department OSTDS Records

The two primary sources for septic tank information are the Department of Health
Environmental Health Database (EHDB) and databases locally retained by the
individual County Health Departments (CHD). Following meetings with DOH, we
were provided applicable subsets of the EHDB. We utilized the Property ID (tax
identification number) and address fields to link to individual tax parcels. A brief
narrative for the process involved by county is provided in this report.

We also contacted each CEHD directly requesting information and access to any
database that they stored, retained or actively used in the county offices. To do this, we
created a contact table of County Environmental Health Directors using information
from DOH, which we updated by phone for several of the CEHD. From the database
table, we performed a mail merge to create letters for each contact. A number of CEHD
provided databases in a large variety of forms and conditions. The Alachua County
office provided us with records remaining from their CPHIUMS 12 county consortium.
We were unable to obtain the database of records from 1972 to 1999 for Columbia
County, but we did obtain records from 2000 onward via the EHDB.

We were able to acquire a select number of databases with septic information from the
CEHD's. But due to the age of the information, incomplete data entry and proprietary
nature of the some of the databases, extraction of information proved difficult. We
salvaged what we could and added the location information of these permits to the
Statewide Inventory.

In addition, Alachua and Charlotte counties provided us with substantially complete

inventory information. Alachua provided two files. One was a list of parcels with
information on the provided wastewater treatment from DEP permitted WWTF. The
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other was a list of parcels known to have OSTDS. This second list was obtained
through their own records primarily through data entry of paper permit records. We
have joined these files to the DOR parcel database for Alachua County and have relied
upon this excellent database for Alachua’s portion of the Statewide Inventory.

The Charlotte County Environmental Health Director provided us a list of 50,000
parcels, which represented his work of separating undeveloped parcels, and parcels
that were provided wastewater treatment by a DEP permitted WWTF from the DOR tax
rolls. Unfortunately we did not receive any other information about the possible
OSTDS on these parcels. We used this as Charlotte County’s portion of the Statewide
Inventory.

As stated, many CEHDs reached into their electronic “vaults” and sought to help us
identify as many known OSTDS as possible in each of their domains.

Primarily, we were interested in the “tblAddresses” table of the EHDB for linking to the
tax roll. We utilized the various address fields and the property identification field
(propertyid). Since these are all manually entered fields, they were quite inconsistent in
some counties. We reviewed, county-by-county, the information entered in these fields
and how they would be utilized to link to the corresponding tax parcel. We quickly
determined that there were certainly “highs and lows” to the quality of entered
information. We have summarized our methods for each county and our achieved
results using those methods in the State of the Data (Appendix).

With respect to the individual county databases, we designed the septic table to allow
for a broad range of information given the age and uncertain shape of the individual
databases. Therefore, many of the data types for the septic fields are varchar — which
allows for a range of values. We have compiled notes regarding each supplied database
in the State of the Data (Appendix).

4.2 Data Validation and Quality Control

Department of Revenue — Tax Information

There was no data validation performed with respect to the tax roll information
received from the Department of Revenue (DOR). The Department has developed a
data delivery format and data definition that all counties are required to conform to
before publishing for distribution on their website. We have utilized the DOR
information for approximately 5 years and have found that beyond the formatting of
the tax identification numbers, the information is very reliable.

Information regarding the reformatting of the tax identification numbers to build
successful links to EHDB and CHD records can be found in the State of the Data portion
of the report. We’ve summarized by county what routines were performed to complete
the process.
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The quality control we performed on the DOR data dealt with the linking of the GIS
and “flat file” tax roll information. Each county submits a flat file tax roll in a
predefined, comma delimited, text file format. We imported each of these tables into
SQL Server using a batch import and manually linked each county using the tax
identification number in the tax roll and the same in the parcel shapefile (which is
loaded individually into SQL Server through ArcSDE). We performed queries to
identify records not joined or where data was null. Through manual inspection and a
very good familiarity with individual counties, we identified areas where data was not
joined and took additional steps to link. In some cases, we went directly to the
individual property appraisers to get complete and correct information.

It is our professional opinion that the combined parcel and tax roll information is a
reliable source for statewide analysis of ownership and parcel information. We have
utilized this methodology for several years for other clients with similar success.

County Health Department Databases

We had a two step process of data validation for CHD Legacy Information: table design
and staging. First, due to the nature of the information we were gathering from CHD’s
our goal was to capture as much information as possible per requirements in for the
Statewide Inventory project. We allowed for many of the fields to be text to capture
what was submitted absent formatting or completeness. Since we were interacting with
data upwards of 30 years old, we entered what was submitted.

Second, we utilized Microsoft Access as a staging ground for review of submitted
information. Of the counties that submitted information, the vast majority provided
Microsoft Excel spreadsheets or DBASE (dbf) files. Our staff would import those files
into Access, review the data entered (as there was no conforming field names or similar
structure in almost all cases), and then append to the septic table based upon review. In
the State of the Data portion of our report, we identify what was provided by the
CHD’s and our successes. There by no means was complete information in any case.
We captured everything possible that would lead us to believe a parcel was serviced by
a legacy system.

The quality control we performed involved cursory review of the information
submitted in the staging portion of the process. Since many counties submitted
incomplete, partial or unusable information, our review in many cases was limited to
identification of common fields for linking. We reviewed the site addresses, parcel
identification numbers and other common fields to determine conformance to our
database design. Our staff often calculated fields from a combination of fields to
develop usable addresses or tax identification numbers.

Our assessment of the information submitted by county is provided in the State of the
Data portion of our report. It is our opinion that the CHD information in vastly
incomplete. However, we do find that those that successfully link to the parcels,
provide a clear indication of the existence of an OSTDS. However, we would not rely
on the legacy data to provide accurate measures of capacity or other indicators of usage
and discharge.
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Environmental Health Database

We performed no validation or quality control measures on the Environmental Health
Database provided by DOH staff. All indications from staff identified the EHDB as the
“gold standard” of OSTDS permits. We did however modify the tblAddresses table to
include a physical address field to perform links. A series of queries were written to
iteratively update the physical address field from the following: Street Number, Street
Name, Suffix, Pre Direction and Post Direction.

Statements regarding the success rate for identifying links between the EHDB and the
parcels table are included in the State of the Data portion of our report. Our quality
control for preparing the links involved a very manual process of review — both
addresses and tax identification numbers. All of which are summarized in our report.

Other Datasets — Serviced Parcels & DEP Permitted Facilities

The tables designed to store the DEP Permitted Facilities and contacts information were
done so as to capture all of the information that was provided via the DEP website.
Therefore, the validation occurs at the table design phase. Since we knew what all the
data looked like and was comprised of, we designed the table around it and captured
all of the necessary information without loss. There are no measures of accuracy. The
information provided by DEP is captured and presented in two relational tables. The
only way to determine what DEP provide is accurate is to pull the permit applications
and verify that they were entered properly. This was not part of the scope.

The serviced parcels table was designed in order to capture the information requested
of the DEP permitted facilities. Validation occurred during the staging phase. We
utilized Microsoft Access and ArcGIS to review information submitted by the
respondents. Our staff used database queries and geoprocessing to successfully link
records. These linked records were appended to the database and the parcels were
updated to specify the facility they were serviced by. Our assessment is that this is a
highly reliable method for identifying serviced parcels. The Contacts table identifies
information received and what problems, if any, were encountered.

4.3  General Procedure for Inventory

The methods for compiling the information are as varied as the number of respondents.
We will generalize how sewer and septic parcels were identified as well as pitfalls and
recommendations.

Wastewater Treatment Facility Responses

Verbal Responses - Phone Calls

Many of the respondents were "single parcel” facilities - a WWTEF servicing one tax
parcel (Recreational Vehicle Park, Condominium or School). Typically, these
individuals provided a site address, tax identification number or general location. We
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utilized the provided information accompanied with Property Appraiser websites,
Department of State (DOS) Sunbiz website (corporate filings) and the Statewide GIS
compiled from the DOR data to identify the property. We manually entered the
property into the database and inventoried receipt from the respondent. Although it is
a very manual process, it was necessary to compile for as complete an inventory as
possible.

Serviced Customers List

Larger facilities provided their customer lists in various formats. We received
responses that included a couple hundred pages of hard-copy print outs, Microsoft
Excel spreadsheets, Adobe Acrobat PDF and text files. The facilities typically provided
site addresses only as they do not track tax identification numbers for their customers.
Those facilities that did provide tax identification numbers were usually County Public
Works or Sewer Departments. Using Microsoft Access as a staging database, we
imported the provided files and performed various queries to link the records to
corresponding parcels.

Serviced Parcels GIS

There were a few facilities, which provided GIS information to fulfill our request. The
two primary submittals were the actual parcels serviced or service boundaries. From
the information provided, we performed an intersection with our statewide parcel
framework to extract out corresponding records in our database. This provided the
most reliable and easiest method for compiling serviced parcels.

Other Methods

We received a number of submittals, which did not conform to the methods listed.
These included latitude and longitude coordinates of Department of Transportation
Interstate Highway Rest Stops (not typically included in parcel mapping since they are
rights of way), AutoCAD drawings of entire infrastructure (water and sewer lines,
laterals, lift stations, etc.) and hand drawn maps. Our staff included these submittals
and extracted serviced parcels through various methods.

Direct Assignment of Serviced Parcels

Lastly, we reviewed permitted facilities by size and name to determine where we could
assign parcels as being served by a facility. These properties were typically small
capacity, single owner parcels where the owner name matched the facility. We
reviewed aerial photography, general internet searches and DOS Sunbiz to identify
these properties. Examples of these properties include recreational vehicle parks,
campgrounds, hotels, restaurants and schools.

Table 4.1 provides a description of the types of responses and the number of parcels
they represent, from which we received information. The permitted capacity in million
gallons per day (MGD) of effluent treatment was uses as a metric for assessing the
proportion of the total number of sewered parcels in Florida.
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Table 4-1: Types of Responses an Inventory States of FDEP Permitted WWTFs

Contact Status Total Number WWTF Total Capacity (MGD)
Completed 760 1,487.30
Assigned 4 1.65
Partial submittals 7 119.60
Does not serve parcels 3 80.95
Awaiting information 45 72.72
Inventoried only 76 156.86
Issue with submittal 16 4.71
Unmapped 7 0.67
Negative response 19 0.52
Total 937 1,924.99

» Completed are facilities where serviced parcels have been inventoried.

* Assigned parcels are those that we identified as being serviced by a facility.

* Partial submittals are facilities that are known to serve both individual customers
and other facilities and for which we only have received partial customer lists.
Some of the largest municipal and regional WWTF are included here. We have
successfully contacted some of their wholesale customers.

* Does not serve parcels includes facilities that receive effluent from other facilities.

* Awaiting information are those contacts that have called or emailed our staff to
state they would supply information but the information has not been received.

 Inventoried only are facilities for which we have received information but not
have not yet inventoried it. These have been received recently or may be
submittals that are abnormal.

* Issue with submittal includes facilities that have provided files in an unknown
format.

* Unmapped include those facilities which lie within unmapped portions of
counties.

* Negative response are those facilities which declined to participate usually
stating privacy or a simple unwillingness to provide information.

Septic Tank Identification

Perhaps the most challenging aspect of this project is the identification of parcels with
septic tanks. The information contained within the EHDB, County Databases and DOR
data are all vastly different. We utilized tax parcel identification numbers and
addresses to link parcels. When linking two different text fields in databases, they need
to be identical to create a join between sources. Therefore, we have to look at each
county separately and review both sources for commonality. The process is very time
consuming and we will address specific examples here.

Miami-Dade County

After review, it was determined that the EHDB contained tax identification numbers
with both dashes and spaces, where as the DOR data contained neither. The DOR and
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EHDB tax identification number was updated to normalize the number with dashes at
predefined intervals that were consistent to published values on the Property Appraiser
website. After completing this, more of the records were successfully joined. A
secondary method of linking parcels is to utilize the physical address. The abbreviation
for Terrace in the EHDB is "Ter." While the County DOR information uses "Terr."
Although it is a minor detail, it prohibited nearly 1,200 records from joining properly.

Sumter County

First, it must be mentioned that in November, the GIS for Sumter County was
incomplete as the Property Appraiser was still in the process of mapping. Therefore, we
acquired the completed mapping in March to use in the inventory. The new parcel
information contained 40,000 additional parcels. The EHDB does not contain an
accurate tax identification number. Most of the records have the Section, Township and
Range, which is not used by the property appraiser. Therefore, it is useless for the
purposes of this project. Also, of the over 7,000 permits in the database, nearly 1,300 of
them have an address denoted as "Legacy" and nearly 1,800 do not have house numbers
{many of these are PO Boxes). It is not likely that all of the parcels with septic tanks
represented in the EHDB will be linked to corresponding tax parcels.

Remaining Counties

A brief narrative for all counties will be provided in the final report. It is important to
understand what conflicts occur in each county in order to better understand how to
move forward in the future.

4.4 Identifying the Wastewater Treatment Method for Parcels

The quality of the estimation of the total number of OSTDS for this Statewide Inventory
is dependent upon:

* How well parcels can be identified as developed.

* How many parcels can be assigned a wastewater treatment using independent
information from which a model can be built.

* The degree of statistically identifiable differences between parcels that are
sewered versus those using OSTDS to treat wastewater.

Determining Improvement Status of Parcels

The DOR tax roll provides a variety of fields that can be used to determine if a parcel is
vacant or developed (improved). Vacant parcels do not need to be assigned a
wastewater treatment method. For the purposes of this inventory, if we identified the
wastewater treatment of a parcel, whether it was vacant or improved, we retained that
information. But only the improved parcels required estimation of the form of
wastewater treatment they had.

We were liberal in our definition of improved so that we would not miss a possible
location of an OSTDS. An improved parcel was identified as one with:
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* Vacant/Improvement DOR Code = Improved
* Number of buildings DOR field >0
* Year improved was not missing, a value of 1900 or more

Identifying Wastewater Treatment for Parcels

About 96% of the domestic effluent is treated by 17% of the WWTF (367 facilities out of
2157).%This means that capturing information from the largest facilities is most
important for obtaining a large number of parcels, but the remaining WWTF may

represent highly scattered service areas in a “sea” of OSTDS parcels. Both of these
classes of WWTF are crucial to a robust estimate of statewide number of OSTDS.

We were extremely successful in obtaining sewered parcel information. In all we
obtained parcels from WWTF that represent 82% of the domestic sewage treatment in
the State of Florida. In addition we successfully obtained parcel lists from 75% of the
largest WWTF in Florida and 45% of the smaller facilities. There are over 2 million
mapped sewer parcels in the Statewide Inventory database.

Table 4-2: Summary of responses from FDEP permitted WWTF

Total WWTF

Response # WWTF MGD % # WWTF  %MGD
Data Received 1002 2097 46% 81%
No Response 1155 500

Total 2157 2598

Municipalities # WWTF MGD % # WWTF  %MGD
Data Received 1889 1301 88% 50%
No Response 268 1296

Total 2157 2598

Permitting Capacity # Large % MGD # Small %MGD
Million Gallons / Day  >0.5 MGD <0.5MGD

Data Received 239 82% 763 43%
No Response 128 18% 1027 57%
Total 367 2509 1790 89%

The values in Table 4-2 differ slightly from those in Table 4-1. We often received a
single data file that contained information from more than one WWTEFE. However, for
the purposes of recording the receipt of files, each response was attributed to only one
WWTEF at the time of receipt and processing. Later it became evident that we were
receiving data from more than one facility in many cases. Table 4-2 reflects this
summation of the data. We received sufficient information to identify 2,056,129
sewered parcels (Table 4-4).

As discussed above, identifying the parcel location that a given OSTDS permit refers to

turned out to be the most daunting task. The EHDB has just over 900,000 permits of
which 84% are active (Table 4-5). These parcels did not all link to addresses and some
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parcels had more than one permit link to them. In the end, there were 564,026 parcels
for which there is at least one EHDB permit. This is 63% of the total EHDB permits.

In addition, from local CEHD databases that preceded the EHDB, we were able to
identify 85,731 more parcels with permit evidence of an OSTDS. Unfortunately we
were unable to obtain the large OSTDS permit databases for Columbia and Sarasota
counties. According to the Columbia County EHD, their database has records back to
1973 and it is under active use. We were unable to obtained access to the database due
to proprietary software access issues. We have not been able to assess how well the
addresses of this database would link to the DOR GIS information.

We have identified a total of 649,757 parcels known to have OSTDS (Table 4-5). These
are the permits that were successfully linked to parcel locations. Many more permits
exist but could not be linked to parcel locations because of insufficient addressing
information.

In both cases of sewer or OSTDS parcel identification; some of these parcels are
designated as vacant by our criteria of improved. There could be many reasons for this
from simple inconsistent information in the DOR tax roll record for a given parcel,
parcels on which a home burned down, was moved (mobile homes), etc. There were
114,985 vacant parcels with independently identified wastewater treatment methods.
When needed, we distinguish between known sewered and OSTDS parcels that are
improved versus our entire count of all parcels with a designated wastewater treatment.

Estimation of Wastewater Treatment for Parcels
Building a logistic regression model to estimate the probability for OSTDS

There is a great deal of diversity in growth patterns and growth management regulation
and implementation among Florida counties. There are also a wide range of the
number, distribution and treatment capacities of WWTF among counties. In addition,
not all of the WWTF provided data for this analysis. We did have over 2.6 million
parcels with known wastewater treatment to use as the basis for modeling the
characteristics of sewer vs. OSTDS parcels, but the number of parcels with known
wastewater treatment also varied among the counties. In order to estimate the
probability of OSTDS for parcels with unknown wastewater treatment, two forms of
analyses were considered, an explicitly spatial analysis, kriging and logistic regression.

Spatial analyses are appropriate to use when there is evidence of strong spatial
correlations in the data. For instance, wastewater treatment is highly spatially
correlated when the wastewater treatment of a parcel is more correlated with the
wastewater treatment of parcels geographically near by than it is with parcels that are
located further away and if other characteristics of the parcel that are not geographically
related, were not important factors in determining the wastewater treatment.

Kriging, is a form of spatial analysis. Itis an interpolation method that uses the
strength of spatial correlations to estimate a value for a point based on the value of
nearby points. The reliability of kriging models can be assessed with measures of
variance and standard errors.

42



Statewide Inventory of Onsite Sewage Treatment and Disposal Systems in Florida
Final Report - June 29, 2009

Logistic regression is a form of regression that assumes that independent factors are
important determinants in the characteristic of a point and that spatial correlation
among points is minimal. For instance landuse, acreage, year of development, tax
authority, etc. may be more important in determining the wastewater treatment of a
parcel than whether the parcels near by have OSDTS or sewer. Continuous and
categorical variables, such as acreage and tax authority, respectively, can be used in a
logistic regression. In addition, if spatial correlation exists, but not for all important
factors, the spatially correlated factors can be used in logistic regression within certain
limits (e.g. neighborhood characteristics). Care must be taken however, as the results
from a logistic regression that is predominantly based on very highly spatially
correlated values can lead to erroneous interpretation.

Wastewater treatment forms could be spatially correlated because sewer is often
provided within municipal boundaries, rural areas are often exclusively on OSTDS.
However, there are a number of other factors than geographical location that affect
whether a parcel has sewer service or OSTDS. First, many FDEP WWTF provide sewer
to scattered developments or to subdivisions that may be contiguous but in a region
where there are also a substantial number of OSTDS. This can include municipalities in
which older residences are still using OSTDS though newer residences on the same
street are using the available sewer lines, as well are very large authorities for which
service provision has not expanded in an orderly fashion. Second, there are a number
of counties with many, even over 100, small WWTF that serve a few or single parcels,
such as a mobile home park or a condominium where surrounding parcels are using
OSTDS with substantially lower development intensity and different land uses. This
means that there are many characteristics that are also important in determining the
wastewater treatment which are not strongly spatially correlated, such as land use,
density, acreage, year developed (built), tax authority, etc. Third, some of the important
characteristics are categorical in nature and cannot be ordered. An example is the tax
authority, which is a coded value indicating a legislatively determined tax standard that
may reflect services provided, not a contiguous geographical area. The tax authorities
in a county cannot be arranged in an order, they are simply a named location or a coded
number. Fourth, a number of WWTEF did not provide any information and in many
instances, the collected data was very spotty. This results in a few parcels of known
wastewater treatment determining the condition of many thousands of others in their
vicinity.

In order to directly assess the importance of spatial correlation, the degree of spatial
correlation was explored for a few counties using a nearest neighbor analysis. This
analysis estimates the value on a parcel based on the values of only a small defined set
of nearest neighbors instead of using the spatial correlations of all parcels as kriging
does. We used a “neighborhood” of five parcels. A number of characteristics that could
be important to the form of wastewater treatment were computed for the five nearest
neighboring parcels of each parcel with known wastewater treatment. These included
parcel acreage, landuse, tax authority and wastewater treatment, if known. The degree
of similarity between the neighbors and the target parcel was compared using
regressions analyses. There was relatively little spatial correlation among neighbors
that could not also be described by the logistic regression. In addition, the logistic
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regression can be very rapidly calculated and the measures of model reliability more
easily explained to others.

Using a spatial analysis, as this point in the inventory project, did not provide
substantially more accurate prediction nor clarity in interpretation. Therefore, the
logistic regression was chosen for this analysis.

The logistic model produces a probability of a parcel having an OSTDS, ranging from 0
(no OSTDS) to 1 (OSTDS present). The closer that probability is to 1, the more likely the
parcel has an OSTDS and the more similar it is to parcels that do have OSTDSs. The
probability is a continuous value but it can be used to classify the parcel’s wastewater
treatment method. If the probability was > 0.5, then the parcel was classified as having
an OSTDS. For any value less than this, the parcel was classified as being sewered. The
classification criteria can be varied to suit the conditions of the model and to provide a
measure of reliability of the modeling outcomes.

The following steps were taken to build the logistic models:

1. Develop a set of variables describing parcel characteristics that would likely
affect the wastewater treatment method present, such as the size of the parcel, its
location in a city or unincorporated portion of a county.

2. Use these characteristics to fit parameters of a logistic regression to parcels for
which the wastewater method has been determined independently of the
modeling process.

3. Accept as useful a model that:
* has as few interpretable descriptors as possible,
* fulfills a recognized statistical significance criteria,
* has a high value of correct classifications of parcels with known
wastewater treatment methods, and
* has alow value of OSTDS parcels incorrectly classified as sewered.

4. Apply the model to parcels with unknown wastewater treatment methods and
assign a wastewater method to each using a low, median and high probability.

5. Compare the total number of estimated and known OSTDS parcels with other
estimations such as the DOH annual cumulative estimate, estimates provided by
the County Environmental Health Directors in the survey (part of this study) and
a simple computation of the number of developed parcels — the number of
parcels known to use sewer service for wastewater treatment.
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Step 1:

Three types of characteristics were designated for each parcel,
* characteristics of the parcel itself,
* characteristics of its” nearest neighbors,
* parcels that belong to the same categories.

A characteristic of the parcel itself includes information available from the DOR tax
rolls. The variables used were:

* parcel size (acres),

* number of buildings,

* size of buildings (total square feet) and

 year the structure was built.

The second set of variables was computed by identifying the five nearest neighboring
parcels (using coordinates of the parcel centroids) and then computing their
characteristics. The assumption these variables is that parcels located near each other
will have similar wastewater treatment methods. We computed

* the percent of neighbors with identified OSTDS,

* percent of neighbors that were developed,

* the sum of the distance for all neighbors,

* the number of neighbors with the same taxing authority, land use and

wastewater treatment method as the target parcel.

The third set of variables, also taken from the DOR tax rolls, describes political
characteristics of parcels. We also divided parcels into size classes, using very fine
categories for parcels under 1 acre and grosser categories up to greater than 5 acres. For
these we computed the proportion of parcels with known OSTDS for each level of these
categories. The categories used were

* tax authority,

e Jland use,

* neighborhood codes, and

* acreage size classes.

Step 2:

Logistic regression models were run using these variables only for parcels with
wastewater treatment methods that had been determined independently, e.g. by FDEP
WWTT permittees or county OSTDS databases.

The models were simplified by excluding variables that offered no additional statistical
significance (measured by individual parameter Z scores and the change in the AIC
criterion).

Models were also assessed as to how well they classified the wastewater treatment

method on the parcel. Two measures of successful classification were 1) a high
percentage of correct classifications, including both sewer and OSTDS, and 2) a low
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percentage of known OSTDS misclassified as being served by sewer. An example is
provided below.

As an example, for Baker County, a model was used that incorporated the following
descriptors: percentage of septic tanks in taxing authorities, percentage of septic tanks
in land use classes, percentage of septic tanks in acreage size classes and the year the
structure on the parcel was built. A total of 2,844 parcels with known wastewater
treatment methods and values for all the descriptor variables were used to compute
model parameters. These parameters were then used to compute the probability of an
OSTDS for each parcel with the following results.

Table 4-3: An example of assessing the quality of prediction of a given
model for the data used to compute the parameters of the model.

Known
Predicted Sewer OSTDS Margin Total
Sewer 1498 8 1506
OSTDS 5 1333 1338
Margin Total 1503 1341 2844

Percent correctly classified = (1498 + 1333) / 2844 = 99.5%
Percent OSTDS incorrectly classified =8 / 1341 = 0.6%

Step 3:

The model exhibiting the best balance of the fewest significant variables, the lowest
Akaike Information Criteria (AIC) and the best percentage of correct classifications and
the lowest error rate of classifying OSTDS, was selected to estimate the parcels for
which the wastewater method had not be determined independently.

Software was written using the open source R statistical programming platform. All
code is available upon request. The detailed results of each model for each county are
provided in the appendix. They are summarized in Table 4-7.

Step 4:

The selected model was used to compute the probability of an OSTDS for each parcel.
The designation of a wastewater treatment method was both the classification by the
probability and an assignment of an attributed used to make maps.

Undeveloped parcels =0, no OSTDS

Developed parcels known to have sewer service = 0, “sewer”
Developed parcels know to have OSTDS =1, “septic”
Developed parcels with probability < 0.5, = 0, “estimated sewer”
Developed parcels with probability > 0.5 = 1, “estimated septic”

MRS
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6. Developed parcels for which a probability could not be computed, probability
=NULL, “not estimated”.

The probability itself is the measure of reliability of the assignment of any given parcel
to OSTDS or sewer. High values, near 1, mean that assigning the parcel to an OSTDS
form of wastewater treatment is highly likely to be accurate. Parcels with low values,
near 0, are assigned to the sewer category because there is a low probability that it has
an OSTDS but since it is improved, the only alternative wastewater treatment is sewer.

We devised an overall measure of reliability for estimation for each county by changing
the threshold of OSTDS vs. sewer designation. If the threshold is increased above the
probability of 0.5 then it is less likely that a parcel will have an OSTDS and the total
number of estimated OSTDS will be lower. If the threshold is decreased to less than 0.5,
then it is more likely that a parcel will be designated as OSTDS and the number of
estimated OSTDS parcels will increase. We used the higher probability threshold of
0.75 for a more conservative estimate of the number of OSTDS and the lower
probability threshold of 0.25 for a more liberal estimate of the number of OSTDS in a
county.

Step 5:

We compared the estimate of the total number of OSTDS from our models, including
the range of estimates provide by a sliding probability threshold, to other available
estimates.

The DOH annually reports the total number of OSTDS permits and has maintained a
table of this data for decades. The cumulative number of OSTDS reflects a base value
estimated from the 1970 Census and the total number of new construction permits
issued each year. Abandonments are not subtracted from the permit counts as it is not
always true that abandonment means no further use of OSTDS on the site. However,
abandonment permits are not usually compared to other permits for a given OSTDS so

it would be difficult to know from “where” to subtract them.

Most of the CEHDs provided estimates in response to a question in the survey they did
for the Statewide Inventory. These estimates have a wide variety of histories. Some
represent at least a year of work identifying parcels and inputting paper records.

Others were done explicitly for this project’s questionnaire and therefore, are a synopsis
of the number of electronically stored permits. Still others were, freely admitted,
educated guesses, based on in-house discussions and years of experience working in the
county.

The third estimate provided is simply the subtraction of the number of known sewered
parcels, as identified in this Inventory, from the total number of developed parcels in a
given county. When all or nearly all of the WWTF have provided reliable data, this can
offer a very sound initial estimate. Charlotte County has used this approach and is
embarking on a 5-year plan to locate the OSTDS on all developed parcels that are not
sewered according to the Charlotte County WWTE.
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A summary table of improved parcels, known and estimated OSTDS and sewered
parcels are provided in Table 4-6.

4.5 The Total Number of OSTDS in Florida

There are 6,608,050 improved parcels in Florida. This study produced an estimate of
3,446,132 improved parcels with OSTDS and 3,129,708 improved parcels provided
wastewater treatment by FDEP WWTFs. Using these estimates, 52% of all improved
parcels in Florida use an OSTDS for wastewater treatment (Table 4-7).

In addition there are 50,850 undeveloped parcels that are indicated by independent
means to have an OSTDS and 64,135 vacant sewered parcels. This brings the final total
OSTDS to 3,496,120. There were 32,210 parcels for which there was insufficient
information to estimate wastewater treatment using the modeling technique described
herein.

A range of the number of OSTDS was calculated for each county using a different
threshold probability to classify parcel as having an OSTDS (Table 4-8). These values
were calculated including the vacant parcels with independent designation of OSTDS.
The values reported in the previous paragraph, were calculated using a probability of
0.5 as the threshold. Using 0.25, allowing more parcels to be designated as OSTDS,
raises the estimate for OSTDS to 3,652,276. Using 0.75, allowing fewer parcels to be
designated as OSTDS, lowers the estimate to 3,317,152. Even though the reliability of
the county level estimate varies a lot (discussed below), at the statewide level, the range
is only 9.6% of the total number of OSTDS for the entire state.

Model Results: County Maps of Sewer and OSTDS parcels

Two maps are provided for each county. The first shows all improved parcels and
those that have been identified through independent means as sewered (FDEP WWTF
information) and containing an OSTDS (EHDB and other databases when applicable).
Known sewered parcels are in bright red. Known OSTDS are in bright blue. These
include some parcels that are undeveloped, but we show all the information we gleaned
from the data collection portion of this project. The yellow parcels are improved but for
no information on wastewater treatment was found. Vacant parcels are not shown.

The second map shows again, all of the known sewered and OSTDS parcels. These
known parcels were used to develop models to predict where sewer and OSTDS would
be for parcels without designated wastewater treatment. The estimation of the type of
wastewater treatment for the remaining improved parcels is shown as light blue for
estimated sewer parcels and pink for estimated OSTDS parcels. Parcels for which there
was insufficient information to apply the current models are retained in yellow —
improved but not yet estimated. The lack of information is most often due to missing or
inconsistent field values in the DOR tax roll database.
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The visualization of the results of the data collection and modeling make it immediately
obvious how easily this information can be layered on any other geographic form of
information, such as spring sheds, zones of potential storm surge, and comprehensive
plan land use maps. The differentiation between known and estimated allows
evaluation of the reliability of any count of OSTDS in a given area. The FDEP WWTF
service areas are also apparent.

In addition, the identification of known and estimated parcels, along with the database
and associated information will immediately provide the CEHDs with a capacity to
prioritize any local need for better permitting or management information.

Model Results: Data Quality of County Estimates

The quality and quantity of sewer and OSTDS parcel information is the most critical to
creating a robust model which can be used with confidence to estimate the number and
location of all OSTDS in each county. If very little information is collected, there is no
mathematics that will provide a robust model. The collection of FDEP WWTF parcel
data was inconsistent among the counties. We did not have any authority to require
either response to our request, a timely response or one that provided useful data. In
addition, the large number of permits in the EHDB, resulted in a large variation in the
successful linkage of permits to parcel addresses. The best solution to low levels of
response is to target data collection and spend time developing sufficient personal
contacts and assistance to the remaining large municipal and private WWTEF so as to
obtain information from them.

In addition, when either sewer or OSTDS parcel identification rates far exceeds the
other, this will bias models resulting in the too frequent assignment of the most
common wastewater method to estimated parcels. This problem can be addressed with
more refined models using a Bayesian form of analysis that provides a methodology to
weight the final probabilities based on an expectation that either sewer or OSTDS is a
very dominant form of wastewater treatment in the county.

In the end, despite some low levels of response, we did obtain sufficient information to
designate over 2.6 million parcels with known wastewater treatment method.

Model Results Reliability: Types of Counties

The counties have very different histories of growth and infrastructure development.
This is evident in the number of parcels, their size distributions, the proportion that are
improved, the number of WWTF and the size of the areas to which they provide
service. The size, distribution and number (abundance) of WWTF will define the
degree to which sewer and OSTDS is clustered, clearly separated or interspersed.
Counties with similar numbers of large (>= 0.5 MGD permitted capacity) and small
(<0.5 MGD permitted capacity) will share, for the most part, scales of dispersion and
clustering.
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We created six different groups of counties, reflecting the differences described above.
The designations are not exact. These six groups represent general features of counties
that dictate, to an extent, the type of variables that will be important in estimating the
number of OSTDS parcels that are not identified. The current Statewide Inventory
modeling method was to use a standard model form on all counties. Though different
variables were selected for each county, the net result is the understanding that the
types and numbers of WWTF largely dictate the type of decision tree and modeling that
should be used to enhance the estimation of OSTDS in a county. As the quality of
estimate can be improved for each county, so will the statewide estimate become more
reliable.

The six groups are simply labeled as Group A though F. The characteristics of these
groups and the quality of the models that were computed for each county is described
in Table 4-8.

A. Counties with very few WWTF and with a low number of parcels: Rural
Counties. OSTDS are most dominant form of wastewater treatment in these
counties and that is unlikely to change in the near future. These are counties
with 5 or less (some 0) large WWTF and similarly 0 to 10 small ones and with less
than 20,000 improved parcels. The dominant sewer provider(s) are often
municipalities, which provide sewer in a well-defined area and sometimes have
tax authority for this area. The provision of sewer within the service area can be

very “spotty” with scattered older OSTDS parcels within the boundaries. These
counties have few other WWTF and those that exist serve only a single
subdivision, school or mobile home park, etc. Manatee falls within the
designations of 5 or less WWTF of each size class, but due to its large number of
parcels, nearly an order of magnitude more than the other in the group; it was
moved to Group B. Examples of Group A include Baker, Dixie, Jackson and
Wakulla.

Many rural counties had extremely few independently identified sewered
parcels. This is largely due to a lack of response from small municipalities or
their incapacity to provide an electronic form of their sewer customer database, if
they have access to it at all. Models are more reliable when there are both a large
number of parcels and a nearly equal sample of the sewered and OSTDS parcels
in the county. Baker, Bradford and Wakulla have both enough parcels and an
near even number of parcels for OSTDS and sewer from which a reliable model
can be created. These models are the most reliable in this group.

Of the 22 counties with 100 or less identified sewer parcels most of them are rural
counties in Group A. The estimates for these counties are simply unreliable due
to the low number of parcels that could be used for the model. However, rural
counties can have much more reliable models with the successful data collection
of the few municipal WWTF located in these counties. The other very small
WWTF are often recreational vehicle parks, mobile home parks, schools, etc.
These can be identified through other means such as using Google-maps, SunBiz
and various other forms of determining the ownership of the parcel and its’
location. This is a time consuming process but would result in much better
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identification of OSTDS for rural counties. Once these localized sewered areas
are identified, it can be assumed that the rest of the county’s parcels are all
OSTDS.

B. Small to medium sized counties with 5 or less large WWTF and with 10 to 50
small ones. Counties, generally, with small to intermediate improved parcel
numbers. These counties have relative few large WWTF, but quite a large
number of small ones. Some of the large WWTF provide service to
municipalities and substantial portions of the unincorporated area around their

own jurisdictions. Older, “legacy” OSTDS are apt to be scattered within these
established sewer areas because sewer lines were built to serve newer
subdivisions, leaving older ones on OSTDS. Because of the reach of the WWTFs
into the unincorporated areas, sewer service information from the substantial
providers is essential for a reliable estimation. The remaining few smaller
WWTEF can create a sparse patchy distribution of sewer but there are only a few
of them. This sort of situation may require separating out the effect of large
WWTF by knowing their service areas directly and then modeling the remaining
lots, looking for ways to identify the few small WWTF: large and intensely used
parcels in a sea of OSTDS parcels.

The collection of sewered parcel information was very successful in Group B
which has many reliable models. The range as a percentage of the midpoint, a
form of confidence interval, is only 9.6% for the entire state but is exceeded by a
number of county models in Group B. This is likely due to the large number of
small WWTF which are scattered within areas heavily dominated by OSTDS, yet
these parcels appear to share many of the characteristics of the OSTDS. The
large difference in the high and low estimates means that a large number of
parcels have probabilities around 0.5. This means that parcels with different
wastewater treatment methods are not effectively differentiated from each other
using the current models. In order to improve these models, it is likely that
separately modeling residential parcels from nonresidential parcels will
distinguish the many smaller WWTF.

Alachua County has already completed extensive work on identifying sewered
parcels and entering all of their paper permits into a database from which they
can identify parcel location. For this inventory, we put their files of known sewer
and known OSTDS together and joined them with the DOR GIS database. We
modeled the approximately 7,000 remaining improved but undesignated parcels.
The model incorrectly classified 11.8% of the known OSTDS parcels as sewered.
Given the very reliable data that this county provided, this is an indication of
how scattered older OSTDS systems are within existing well sewered areas.
They are very difficult to identify as the parcels have most of the same
characteristics as the surrounding sewered parcels. However, the range of
estimates was very narrow, only 1% of the midpoint value. This means that the
probabilities that were estimated for most of the undesignated parcels were all
very close to 0 for sewered or 1 for OSTDS.
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C. Small to medium sized counties with about 5 to 20 large and 5 to 20 small
WWTEF. The number of WWTF is, more or less, evenly divided between large
and small facilities. Counties in Group C have many of the same characteristics
as Group B, but the much larger number of small WWTFs than in the previous
group substantially complicates estimation of OSTDS location outside of the
major municipal providers. In addition, we had relatively little success obtaining
sewer information even from the few large WWTF in a number of counties.
Many of the other very low values of know sewered parcels, as seen in the Rural
Counties (Group A) are found here. There are some exceptions, most notably
Charlotte County where the CEHD provided us with information sufficient to
identify all of the sewered parcels. Still, the model incorrectly classified 15.2% of
the known OSTDS parcels. This indicates how interspersed the OSTDS parcels
are within the sewered districts. They appear to have buildings, most likely
residences, that have the same characteristics as sewered parcels.

D. Large counties with 5 to 20 large WWTF, often including a few large service
providers that serve through out the county and in addition, many smaller
WWTE. These are some of the largest counties with large sewer providers. The
sewered parcels are usually more common in the named communities, but these
service areas are interspersed with older OSTDS areas. In some counties, the
large WWTF may be wholesale treatment facilities. Their retail customers are
small to medium sized cities that do not have their own WWTFs. Locating the
service areas of these retail customers is essential for a reliable estimate.
Examples include Brevard and Palm Beach which both have regionally shared
WWTFs.

Many of the models for counties in Group D were quite reliable. This is most
likely due to the very large number of known sewer and OSTDS parcels, even if
it is an incomplete accounting. However, bias is predominant in this group. The
Bayesian method described above would improve these county estimates
substantially.

An interesting example of the complexity of having some, but not all of the sewer
information and a large parcel number to estimate, occurs in Miami-Dade. For
this county we were successful in obtaining the sewer records from the county
water and sewer district WASD but had relatively few records of OSTDS
compared to the total number of parcels in the county (Table 4-8, Group D). The
ratio is about 10 to 1. However, we did not obtain a sewer parcel list from the
City of Homestead. Homestead has many fewer sewer customers that the
WASD, but it nonetheless represents a substantial amount of wastewater
treatment capacity. The combination of having many more identified sewer
parcels but not having the location of one large facility, led to an underestimation
of the total number of OSTDS in Miami-Dade and to locating many of the
estimated ones probably within the sewer service area of the City of Homestead
(see maps for Miami-Dade in the appendix). This is clearly seen in the high
proportion (65.1%) of known OSTDS that were incorrectly classified as sewered
parcels by the current model. Obtaining the sewer information from Homestead
and more careful modeling of residential parcels will greatly improve the
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reliability of the estimation for Miami-Dade.

E. Many small WWTF and a wide range of large WWTF. The number of small
WWTEF in these counties is 100 or more (92 in Volusia). Even though these may
each serve a relatively small number of parcels, they collectively can represent
quite a number of parcels. They may have distinctive features relative to OSTDS
parcels, representing high-density land use that is very localized. However, we
received insufficient responses to begin this form of modeling. Some targeted
data collection would help remedy this situation. In addition, most of these
counties have at least one, or many, very large facilities.

Obtaining sewer parcel information from all of the largest WWTF is essential in
this group. Separately modeling the areas outside these large WWTF service
areas and modeling residential and nonresidential land uses separately would
greatly improve these estimates

F. Counties with very few small WWTF (<5) but quite a few large ones. These
counties are the inverse of all the others. Duval is included in this group and it
has a single very large, countywide sewer provider. The water and sewer
authority has carried out an independent assessment of the number of OSTDS in
Duval but we have not been able, yet, to obtain this information for comparison.
Broward and Pinellas estimates would be greatly improved if the low number of
known OSTDS could be accounted for with Bayesian modeling.

Comparison with other Estimates

The DOH provides an estimate of the total number of OSTDS based on 1970 census
values and the cumulative number of permits since then for each county (Table 4-7). In
addition, most of the CEHDs provided estimates. A third estimate is simply the total
number of improved parcels minus the known sewer parcels. In theory, if all known
sewer parcels were identified, then all remaining improved parcels should have an

OSTDS.

The comparison of these three estimates and the Statewide Inventory is based on the
total number of improved parcels in the Inventory. So about 50,000 vacant parcels that
have been independently identified as having an OSTDS are not included.

The Statewide Inventory estimated that there were 3,446,132 improved parcels with
OSTDS. The DOH estimate is 2,661,072. The CEHD is 2,292,775 (10 counties did not
provide any estimate). The large difference can be seen in the cumulative effect of
much higher estimates in the Statewide Inventory than in the DOH estimate for large
counties with many WWTF of which quite a number did not provide information such
as Brevard, Lake, Lee, Manatee, Orange, Pasco, Polk, St. Johns, and Volusia. There are a
few cases in which the Statewide Inventory provides a substantially lower estimation:
Miami-Dade, Duval, Hillsborough, and Sarasota. In another set of circumstances, the
Statewide Inventory produces lower estimates than DOH, but these estimates were
more similar to those provided by the CEHDs. Such cases include Sarasota, Clay and
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Broward. For many of the smaller counties, the DOH and Statewide Inventory
estimates are quite similar. Flagler is a large exception and reflects the very limited
WWTF information we were able to obtain.
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5.0  How to Perform an Inventory of OSTDS

In order to adequately protect the quality of surface and groundwater in Florida,
quantifying the contribution of nutrient pollution from the existing onsite wastewater
treatment and dispersal systems (OSTDS) is crucial. An inventory cataloging the
number and location of OSTDS is essential to this calculation.

The sixty-seven counties of Florida are in sixty-seven different states of knowledge
regarding the number and location of OSTDS within the respective jurisdictions.
Nineteen counties have electronic databases containing at least twenty years of permit
records, and these counties are positioned to provide an accurate accounting of all
permitted OSTDS countywide with relative ease. However, the remaining forty-eight
counties have less than twenty years of recorded permitting data in an electronic
database. In many counties, the new, repair and abandonment permits have not been
reconciled nor the accuracy of address recording checked. Furthermore, some
electronic databases with valuable information have not been integrated with other
databases such as the EHDB or they are, apparently, no longer accessible due to a loss
of knowledge as to how to use them.

Counties with incomplete or unreconciled permit information can only estimate the
number of OSTDS based on census figures, summations of permit types and counts of
paper records. Unfortunately, this type of estimate lacks any measure of reliability or
mapping by which existing OSTDS can be located. No county has a count and a map
depicting the location of all OSTDS with an explicitly provided level of confidence,
although Alachua and Charlotte are close to achieving this.

An inventory cannot attempt to provide complete information on the location and
condition of every single OSTDS at all times. Land uses and available infrastructure are
constantly changing. A good inventory should consist of a database that includes, at a
minimum, information on the location, date and type of permitting for each OSTDS, as
well as a procedure for maintaining the reliability of information over time.

Given the wide-ranging state of record-keeping among Florida counties, each might
begin the process by establishing what is *not* known about the number and location of
OSTDS. Until the uncertainties in an inventory are identified, they are difficult to
eliminate. Once a defined list is developed of parcels for which the wastewater
treatment type is unknown, uncertainties can be systematically clarified.

The following five-step process can be used to create an OSTDS inventory:

1. Acquire the county Property Appraiser parcel database and digital parcel map as
a reference database

2. Reconcile documented electronic sources of information about the wastewater
treatment method on each parcel.
a. Determine which parcels should have wastewater treatment due to their
development status.
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5.1

1.

b. Identify parcels known to have OSTDS permits from the County
Environmental Health Department.

c. Identify parcels that are served by a FDEP permitted sewer service
system.

3. Evaluate whether information available on paper permits is important to the
accuracy of the inventory. If so, begin the process of identifying which records
and what information is important. Create an electronic form of this data and
reconcile it with the reference database.

4. Periodically produce a count, list, and map of parcels with “unknown”
wastewater treatment methods to assess the progress of the inventory.

5. Develop an updating process so that the inventory database does not become
obsolete.

Tasks in Detail

Acquire the county Property Appraiser parcel database and digital parcel map as a
reference database. The PA database contains information on location, land use and
development status for each parcel. The Department of Revenue requires a
standardized set of information for each parcel, and this database is updated
annually through a formal process. Most counties have complete digital parcel
maps, or at minimum, maps that include all but the larger rural parcels. Using the
PA database, parcels can be identified by unique codes, physical site addresses,
taxing jurisdiction and, at a larger scale, township, range and section. The land use
and development status information is contained in fields defined by the
Department of Revenue and local county uses. This creates a well defined,
regulated and updatable reference database, which is stable and consistent on the
statewide level.

e Use the PA database as the reference database for the OSTDS inventory.

e Obtain documentation from the PA for the coded values used in the database
and an assessment of the reliability of county specific information.

e All subsequent databases and information acquired should be reconciled with
location information available from the PA database and the digital parcel map.

Reconcile documented electronic sources of information about the wastewater
treatment method on each parcel.

A. Determine which parcels should have some form of wastewater treatment. The
development status and land use of a given parcel must be determined in order
to identify which parcels should have some form of wastewater treatment. It is
simpler to determine which parcels do not require wastewater treatment and
then deduce that the remaining parcels should have a treatment assigned for the
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inventory.

The PA database contains a number of fields that aid in determining the
development status and land use of a parcel. Ideally, the values of these fields
would be consistent for each parcel, but that is not always the case. Therefore,
each parcel must be subjected to a series of criteria in order to establish whether
it *should* have a form of wastewater treatment. Two types of parcels do not
require some form of wastewater treatment:

* those parcels that are vacant, undeveloped, without improvement

* parcels that are developed but lack facilities that require wastewater
treatment (parking lots, agriculture, parks, utility rights of way,
waterways)

The second category is more difficult to identify with certainty. In the case of
ambiguity, it is best to assume that the parcel requires wastewater treatment.
Next, identify vacant parcels and determine if an existing building use requires
wastewater treatment:

* Vacant or Improved Code: This field indicates whether a parcel was
vacant or improved at the time of the last sale. Development or
demolition since that point is not considered in the assignment of this
value.

e Land Use Code/Vacant: The field has codes that differentiate among land
use categories and, for most PA databases, a code for “vacant” is included.
For instance, residential land uses include a code specifically for “vacant

residential”. There are also codes for vacant commercial and industrial
land use categories.

» Evidence of a building: There are several fields that indicate whether a
building is present on the parcel. These fields include the number of
buildings, total living or usable area, number of residential units, year
built, construction class, building tax value, homestead exemptions. These
variables should be identified for each parcel, but it is prudent to
determine the presence of a building on the parcel by indications from at
least two of these fields.

e Land Use Code/Use: Parcels with land uses that may not require
wastewater treatment facilities (parking lots, agriculture, parks, utility
rights of way, waterways) require close attention in order to achieve a
high degree of accuracy.

B. Identify parcels known to have OSTDS permits from the County Environmental
Health Department (CEHD). The object of this step is to identify parcels, which
have received some form of OSTDS permit at any point in time. The EHDB
database is the first source for information that an OSTDS permit was issued for
a given parcel. However, many counties have older databases whose contents
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were not migrated to the EHDB or were not migrated completely (legacy
databases). The contents of these databases should also be utilized. Ata
minimum, the type of permit (construction, modification, abandonment, etc.)
and date of permit should be recorded. Parcel identification requires reconciling
information about parcel location (physical address on permit), parcel ID from
the property appraiser at the time of the permit, or latitude and longitude for use
with electronic parcel maps. Also, the order of permits must be established for
parcels with multiple permits. Abandonment permits are especially important in
order to distinguish between parcels on which an OSTDS was replaced or
abandoned so that a sewer connection could be made.

* Reconcile records in the EHDB database of OSTDS permits with the PA
parcel database.

* Reconcile records in any legacy database of OSTDS permits with PA
parcel location information.

* Establish the order of permits for parcels with multiple permits.
C. Identify parcels that are provided with FDEP permitted sewer service.

The Florida Department of Environmental Protection (FDEP) maintains a
permittee contact database for all domestic WWTE. However, FDEP does not
maintain information on the actual parcels served by these permittees. Each
permittee must be contacted in order to identify parcels that are provided with
FDEP permitted sewer service. There are over 2,000 such permits throughout
Florida, ranging in size from those capable of treating effluent from many
jurisdictions to ones that serve only a few homes. Ownership of these facilities
may be public (federal, state, county, municipality), designated authorities or
private providers.

The permittee contact list may be out of date as permits are only renewed every
five years and changes in contact information are often slow to be reported.
However, some FDEP regions maintain lists that are annually updated in order
to handle disasters, such as hurricane evacuations.

Often the most accessible form of information is the customer-billing list.
However, it is important to make sure that the site of service address is provided,
not the mailing address for the bill. Many utilities provide both water and
sewage treatment service. Make sure that these can be distinguished somehow.

Service area maps are not necessarily equivalent to the actual location of parcels
that are using the FDEP permitted sewer services of the WWTEF. It is important
to distinguish not only between provision of water and of sewer service, but to
identify parcels within a service area or within the service length of a sewer
main, yet not connected to the sewer line.

Some of the largest WWTF provide treatment for “feeder” locations and therefore
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will not be the billing agent for all sources of the effluent they treat. The feeder
locations are often jurisdictions that operate sewage collection system that
discharge to the large treatment facility. The WWTF should have contact and
other information on the feeder locations they serve.

Contacting all of the municipalities within a county can be helpful in identifying
feeder locations and those who receive FDEP permitted sewer service from
another authority. The municipality may better know the extent of such a service
area than the treatment provider. Communication with the municipal
departments that provide building permits may offer accurate information on
parcels that are connected to sewer lines after abandonment.

FDEP sewer service permittees range widely in the ability to identify the
locations from which they collect effluent and to communicate this information
to the County Health Department. Therefore, it is important to tailor the request
for information to the capacity of the permittee to respond in order to
successfully obtain information. Though a number of difficulties can arise with
obtaining accurate, up-to-date information about FDEP permitted sewer service,

it is an essential part of an OSTDS inventory to determine which parcels have no
need for OSTDS.

¢ Attain list of FDEP WWTF permits :
http: / / www.dep.state.fl.us / water / wastewater / facinfo.htm

* Contact regional FDEP office to ascertain if there is a more up-to-date list of
contacts.

* Contact each permittee and request information on the parcels from which
effluent is collected and treated in their WWTE.

1. While viewing a GIS parcel map that is connected to the PA database,
allow small facilities to simply identify parcels over the phone.

2. Request a list of customer billing addresses or parcel IDs for each WWTE.
Only locational information is needed therefore privacy issues should be
minimal.

3. Request from the WWTF a GIS file depicting FDEP permitted sewer
system lines, including laterals that indicate individual parcel connections.

4. Request a list of “feeder” locations from the large WWTF and up-to-date
contact information for each; contact them and request addresses.

5. Make sure that the information received is in an accessible electronic

format scaled to the capacities of the Environmental Health Department.
Do not accept scanned lists unless the CEHD has capacity for data entry.
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6. Where possible, obtain a map of the service area. Even a hard copy map
can be useful, though it is not sufficient for the inventory.

7. Contact each municipality to determine if they provide their own FDEP
permitted sewer services, bill customers themselves, send their
wastewater to a larger WWTEF, and have maps which indicate the extent of
the FDEP permitted sewer service provision.

STOP AND EVALUATE

The bulk of the work for creating an inventory of OSTDS is accomplished by
completing Tasks 1 and 2. However, these tasks contain numerous moving targets.
Parcels are subdivided, OSTDS permits are issued and FDEP permitted sewer
services are expanded during the process of data collection for the inventory.

Build a draft parcel database and develop a color coded map to allow easy
assessment of the parcels with an identified wastewater treatment type, if any.
Determine at this point whether more effort should be put into accessing OSTDS
legacy databases, improving methods to reconcile abandonment permits or
identifying parcels with FDEP permitted sewer service.

Evaluate whether information only available on paper permits is important to the
accuracy of the inventory. Entering information from paper permits can be costly
and time consuming but may be essential, not only for the inventory, but also
because providing copies of permits to the public is a service that consumes staff
time. It may be worthwhile to scan all permits and to extract sufficient information
to identify parcels with OSTDS and data on each OSTDS for future permitting
needs. This process can be ongoing with priority given to the most recent permits so
that the inventory and the county EHDB database can become more accurate and
useful right away. Clearly, acquiring funds to process paper records will be
required. The inventory can proceed without all paper records in electronic format.
However, the priority to identify the parcels for which wastewater treatment type
remains unclear should be tempered with a consideration of the volume of recent
paper records not yet recorded in an electronic form.

Produce a count, list and map of parcels with “unknown” wastewater treatment
methods periodically to assess progress of the inventory.

Develop an updating process so that the inventory database does not become
obsolete. There are many issues to consider in this process:

e Continue to use the PA database as the reference database and plan to update the
OSTDS inventory at least once a year when new tax rolls are published.

* Establish contact with FDEP WWTF permittees to encourage them to annually
provide reliable information on the parcels for which they provide sewer service.
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 Establish a system of reconciling all abandonment permits with parcels that have
an existing OSTDS permit.

» Establish a method to identify the wastewater treatment type specifically on the
“unknown” parcels.

5.2 Use of the Existing Statewide Inventory

The Statewide Inventory is being created by following steps 1 and 2 of the five-step
process as outlined above. Therefore, the Statewide Inventory is intended to become a
complete inventory of all parcels and provides a documented source for the assignment
of wastewater treatment method for each parcel. The sources used to create the
Statewide Inventory will be made available to each county including the FDEP WWTF
permittees who provided information, permit databases that were successfully
integrated and addresses that could not be matched to the GIS maps.

The number of parcels that a) are developed, b) have a known OSTDS present, and c)
are known to receive FDEP permitted sewer service will be provided to each county.
Parcels for which either OSTDS or sewer service was estimated will be tabulated for
each county. In addition, a probability of the presence of OSTDS, based on the parcel’s
characteristics and geographical context, will be calculated for developed properties
with no direct evidence of any wastewater treatment type. This table and the
accompanying database will allow the CEHD to assess precisely which parcels require
clarification, to prioritize where to begin improving the Statewide Inventory and what
actions should be taken to do so.

The Statewide Inventory will bring all counties to a defined point of knowledge about
the number and location of OSTDS in their county and the sources of supporting
information. The level of knowledge will differ, but the uncertainties in all inventories
will have been identified in an identical manner. Identification will be simplified, and
each county can proceed with the elimination of uncertainties in their portion of the
Statewide Inventory. The resources each county will require will also become apparent.
Many counties will be able to determine the wastewater treatment type for most
unknown parcels by contacting a WWTF that failed to provide information or by
checking through specific years of paper permits through referencing the build out date
of houses on those parcels. For others, data entry for large numbers of paper permits
will be necessary to account for OSTDS permitting.

With the Statewide Inventory in hand, county CEHDs will be able to immediately and
systematically begin to clarify the parcels with unknown wastewater treatment.
Furthermore, they will know when they have completed the task as the problem will be
well defined - a list of parcels. They can maintain this inventory by annually updating
through Property Appraiser tax rolls, the county’s permitting data, and good
communication with WWTF. The counties will be ready to establish OSTDS
management systems in Florida which should reduce the environmental impact from
existing systems and help to improve coastal, surface and groundwater.
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6.0  Best Management Practices and Recommendations

There are a number of practices that facilitate the process of creating and maintaining
an OSTDS inventory. First, reliable information is essential for the inventory to be
useful to the CEHD and other agencies. One of the best ways to create a reliable
inventory is to have an established set of standardized processes for creation and
maintenance. It is important to ensure that public and private participants in the
inventory development and maintenance understand their stake in the integrity of the
inventory and thus implement the standardized processes. It is also important to be
aware of OSTDS efforts both within Florida and nationally so as to learn from and
communicate to others creating inventories.

Below are eight recommendations, which have been developed from this project’s
survey results and research findings for OSTDS inventory management, best practices,
and problem resolution as identified from within Florida and nationally. Specifically,
our recommendations address known problems that arise in creating and maintaining
an OSTDS inventory. We suggest that instituting certain changes in regulations and
communication might resolve a number of potential problems.

The recommendations are divided into four categories: Creation of an Inventory,
Policies for Improving and Maintaining an Inventory, Establishment of OSTDS
Management System as it relates to this Statewide Inventory and finally,
Recommendations for Updating and Maintaining the Inventory Database. This last
sections is a more technical description of database management.

6.1  Creation of an Inventory

1. The methods used to create and maintain an inventory are the same regardless
of the goals for the inventory.

In most cases in Florida and throughout the U.S,, the initial impetus for
investigating the number and location of OSTDS is to assess the human health
and environmental impacts on coastal areas, surface water, groundwater and
other environmentally sensitive resources. But it is also the foundation for a
number of other important functions. An actively maintained and easily
accessible inventory of OSTDS is essential for:

* Improving the permitting of OSTDS

* Determining the contribution of OSTDS to environmental impacts

 Establishing maintenance and operating permits for OSTDS
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* Locating utility service areas where FDEP permitted sewer service is
provided

* Planning for land uses and infrastructure provision

The process of creating and maintaining an inventory is the same regardless of
which of these recognized needs is paramount.

2. Aninventory of OSTDS includes a list of parcels, their location and the type
of wastewater treatment in use. It is not a list of OSTDS permits. The critical
feature of any OSTDS inventory is to align with Property Appraiser parcel ID
and to link the permits to the parcels.

An inventory should include a designated form of wastewater treatment,

including “no treatment necessary” such as for vacant, undeveloped parcels. Itis
as important to establish if a parcel has an OSTDS as it is to be sure that it does
not. Itis important to track all parcels as vacant parcels may begin using OSTDS
or sewer and OSTDS parcels may become sewered. Each OSTDS requires a
permit, and an OSTDS is located on a parcel. It is simpler to track the number
and location of OSTDS and to update this information if the record is associated
with the parcel as a unit of measurement, in addition to its association with a
permit. Many other databases relevant to development are also based on parcels
- the Property Appraiser’s tax roll, provision of sewer service, building permits
and development review. Also, environmental measurements are
geographically based and can be easily displayed with parcel maps of OSTDS.
Creating and maintaining the quality of an OSTDS inventory should coordinate
with these other sources of parcel information. Again, if the fundamental unit of
the inventory database is a parcel, this task is relatively simple to accomplish
because the Property Appraiser must produce an annual tax roll that accounts
for all changes in parcel information. Updating the inventory with the parcel list
allows the CEHD to be assured that the appropriate wastewater treatment is
being permitted.

The inventory database should interact with the permit database. The permits
should contain parcel IDs as provided in the DOR tax roll and addresses
sufficient to link to the DOR GIS parcel maps. The inventory database can be
linked to the permit database to provide information on the number and types of
permits for a given parcel. This allows a count of the actual total number of
OSTDS, not only the total number of parcels with OSTDS.

Parcels without OSTDS should remain in the inventory (for the reasons given
above) but need contain only information as to their source of wastewater
treatment such as a DEP WWTF identification number. The FDEP maintains a
list of their WWTF permits and contact information'®. If the permit database is
well maintained, the inventory database is also easily maintained.

This recommendation does not ignore the fact that latitude and longitudinal
coordinates offer a valid means of locating, mapping, and tracking OSTDS. We,
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in fact, believe that the exact position of the OSTDS on each parcel should be
included as part of the permit and added whenever feasible (see suggestions
below). In some cases it is the only feasible form of reporting location, such as on
very large parcels (military installations, parks and recreational parcels, etc.). In
addition, if the components of OSTDS are well defined, then the location of their
parts as well as the number of complete systems (by function) can be provided
using GPS and as part of the permit. Then this permit information can be linked
to the parcel inventory database.

However, we also believe that the use of a global position data form should not
be used to the exclusion of parcel information. For the foreseeable future, only
parcel data exist ubiquitously with legal standing in all counties throughout the
state. As such, we contend that the use of parcel information remains the most
viable solution for OSTDS locations in Florida for the inventory.

6.2 Policies for Improving and Maintaining an Inventory

The next four recommendations are concerned with how to improve and maintain the
Statewide Inventory. The Inventory is, even at this point, an extraordinary collection of
data, database and GIS capacity. Yetits’ integrity and utility can be greatly enhanced if
it is well maintained.

Once parcels are connected to a centralized sewer, it is highly unlikely they will return
to using OSTDS for wastewater treatment. Also, many, perhaps as much as three
quarters of the FDEP WWTF are very unlikely to ever change their service areas unless
it is to become subsumed into a much large facility, annual updates on their parcel
service areas is unnecessary. This means that the initial data collection will suffice. The
rest of the parcels in the inventory SHOULD be monitored through existing permitting
and notification policies. Therefore, much of the maintenance of the Statewide
Inventory is the timely, reliable and consistent of communication among the agencies
and departments which regulate construction, growth management and environmental
protection, about changes in the number and location of parcels and their wastewater
treatment systems.

3. Elimination of parcels with “unknown” wastewater treatment methods.

No inventory is ever completely accurate. The more important objective is to
accurately assign a wastewater treatment method to each parcel in order to

quantify the “known unknowns”. Once these are identified, a process for
determining the actual wastewater treatment type can be established and
executed. However, this will be a long-term process for any county. Charlotte
County expects the inventory verification process to take five years. Alachua
County spent several months attempting to create an accurate inventory and
wastewater treatment type still remains uncertain on a few thousand parcels. In
jurisdictions outside Florida where OSTDS inspection and management plans are
legal requirements, the inventory process has generally taken several years to
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reach a 95% level of accuracy.

Elimination of “unknowns” requires some point of contact with the property
owner and/or other government entities with jurisdiction over the parcel. Below
are contact points and notification elements that have succeeded in reducing the

number of parcels with “unknown” wastewater treatments. These also are
processes that will maintain the integrity of the inventory in general.

* Require annual communication with FDEP WWTF permittees regarding the
parcels to which they provide centralized sewer service (recognizing that
their cooperation is crucial to achieving any such goal).

e Communicate with development review boards and building permit entities
to establish a process of notification when new parcels/new buildings are
created.

e Update OSTDS inventory annually through Property Appraiser tax rolls.

e Provide the wastewater treatment type on the Property Appraiser public
database access.

* Require identification of parcel wastewater treatment type at the point of sale.

* Require inspections of OSTDS on parcels at the point of sale. Provide
mapping of the location of the OSTDSs on the property using GPS.

e Conduct an annual review of the OSTDS inventory by direct comparison to
the previous year’s inventory.

* Contact owners of parcels with “unknown” status directly.

 Identify where information regarding wastewater treatment type is missing
by highlighting data gaps on the Property Appraiser’s database and on maps
provided to the public.

* Instituting rebate and/or incentive programs for OSTDS replacements for
parcels to identify potentially unknown systems.

4. Require consistent, timely and well-documented communication between
Environmental Health FDEP and the FDEP WWTTF permittees regarding the
provision of sewer service.

The FDEP and FDOH are the government entities that regulate wastewater
treatment in Florida. In order to manage their respective functions effectively,
both departments must assure clear communication among the staff charged
with implementing these regulations. It is critical that the staffing personnel be
thoroughly informed about the activities of their counterparts. Unfortunately,
according to the CEHDs, information on the location of FDEP permitted sewer
service availability and service expansion is spotty. Changes are inconsistently
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communicated by FDEP WWTF permittees to the CEHDs. Only 40% report that
they are regularly notified by FDEP permitted sewer service providers about the
availability FDEP permitted sewer service, and only 19% actually have
documentation of service locations on hand for their own reference. This means
that in many counties, either the homeowner or contractor must provide
evidence of OSTDS, or staff must make individual phone calls and check with
the local institutional memory.

It may also appear that knowledge of new sewer connections or the existence of
OSTDS on a parcel would be communicated through plumbing permits or other
construction permits. However, this does not appear to happen consistently or
reliably so that the CEHD can use this as knowledge about the state of
wastewater treatment on any given parcel. The circumstances under which this
does happen quite effectively is when the Environmental Health Department is
housed in conjunction with the building permit functions of the larger local
governments.

Even though regulations for notification exist, such as through abandonment
permits, the notification process is not executed consistently enough for most
CEHDs to confidently report that they know which parcels are served by FDEP
permitted sewer lines. Information on older OSTDS located either within sewer
franchise areas or on the fringe of a rapidly developing area is often inadequately
reported. Reconciliation of abandonment permits with the active permits for a
parcel is often sporadic. CEHDs regularly have incomplete permit databases

and/or poor permitting information, thus correlating the parcel location is
difficult.

The communication between FDEP WWTF permittees and County CEHDs
should, at a minimum incorporate the following requirements:

e Consistent, continuous notification when parcels are converted from OSTDS
to FDEP permitted sewer service

* Capacity to reconcile abandonment permits with parcels having previously
permitted OSTDS

* Notification of changes in FDEP permitted sewer service area and installation
of new sewer lines

* Provision of regularly updated maps, in GIS format when possible, with
parcel identification where FDEP permitted sewer service is provided;

e Provision of accurate maps, in GIS format where possible, delineating
locations where future FDEP permitted sewer service is expected to become
available within the time frame of the utility’s current franchise or planning
horizon
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5. Coordination with other local government agencies that control development
on a parcel.

The number and development status of parcels changes each day. Various local
government agencies are involved in the authorization and recording of the
subdivision and development of parcels. The county Property Appraiser is
required by law to provide a certified tax roll of all parcels each year to the
Department of Revenue. This database provides a unique and stable identifier
for each parcel and contains a large amount of information regarding

development status. Parcels are “created” through the development review and
the building permit process, altering the development status. Information about
the wastewater treatment method on a parcel is an important component of
assessing property values for taxation, development and sale.

As with effective communication with the FDEP as described above, there may
appear to be sufficient regulation and policies in hand. However, the permitting
processes such as rezoning or subdivision do not appear to effectively
communicate information about wastewater treatment decisions to the CEHD.
In order to keep an OSTDS inventory up-to-date, communication among the
Property Appraisers (PA), development review boards, building permit
regulators and realtors is necessary or the inventory will quickly become
inaccurate. The integrity of the most useful OSTDS inventory data is maintained
through the following;:

* Annual updates using the Property Appraisers tax roll

 Identification of wastewater treatment type in new subdivisions as part of the
development review process

* Verification of wastewater treatment type that is installed as part of the
building permit process

* Notification of the appropriate agency and the inventory at the point of sale
of the wastewater treatment type that exists for the parcel and/or the
structure being sold

* Sharing of information from the OSTDS inventory database with the Property
Appraiser so that the wastewater treatment and any associated permits are
available to the public on an ongoing basis

6. Paper records — when to add them to the inventory and / or to make them
electronically available.

The initial creation of an OSTDS inventory does not necessarily entail the entry
of all existing paper permit data into an electronic format or the scanning of all
permits. The Statewide Inventory provided by this project offers the initial
version of the OSTDS inventory without, to date, any direct entry of data from
paper records.
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However, over twenty counties have records on legacy databases that have
inconsistently linked with current parcel and GIS information, but could,
potentially be enhanced by the addition of information from paper records.
Eight counties have scanned most records from which key information could be
extracted for the purposes of the inventory. The information content and
number of years of paper recording varies widely among counties. Records from
legacy databases supplied to this project have been included in the Statewide
Inventory and reconciled with existing records in the EHDB database. Turning
the information in paper permits into an electronically accessible form requires
staff time, equipment, software and funding to accomplish. However, if much of
staff time is currently spent supplying routine permit information to the public,
making this information available in a public electronic database, especially if it
is shared with the Property Appraiser, may free up staff time and expertise for
other responsibilities.

Each county should assess the sufficiency of the Statewide Inventory compared
to the amount of permit information that was included and what remains
available in paper form. The following considerations are recommended for
records that are NOT in any form that allows electronic access:

* Records within the last twenty years should be the high priority.

* Records older than twenty years may not contain useful information because
many of these OSTDS may have been issued permits for repairs,
modifications or replacements since the initial installation. Some may have
been abandoned.

* Records that contain clear locational information should be a high priority;

* Records that contain large format paper are more expensive to scan, are not
essential to the inventory, but are essential to OSTDS management.

* Scanning paper records reduces physical storage requirements;

* Scanning records and providing them in a database accessible to the public
can reduce staff time spent on routine public requests for information.

 For all scanned records, access also should be provided through the Property
Appraisers database.

6.3  Establishing an OSTDS Management Systems

These last two recommendations concern the value of an inventory in establishing a
management system for OSTDS. Education of the public AND government personnel,
at all levels, is the key to using OSTDS as a cost effective and environmentally sound
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wastewater treatment system.
7. Establishing an OSTDS management system

A management system that seeks to track and maintain the functional capacity of
OSTDS to treat wastewater relies upon an inventory. The management system
can be instituted without a completely accurate inventory, as long as processes to

eventually eliminate “unknown” parcels and to maintain the integrity of the
inventory are established. In fact, a mandatory OSTDS management system,
particularly one incorporating the requirement for an OSTDS operating permit,

is an excellent way to quickly eliminate “unknown” parcels and to establish
consistent communication among governmental and private entities involved in
the sale and development of land.

The management system can target an environmentally sensitive area as a good
reason for establishing, such systems, but the process to create and maintain the
inventory is the same everywhere, regardless of environmental conditions on a
given parcel or region.

* The Statewide Inventory provides the basis for creating a county inventory
that is sufficient to establish an OSTDS management system.

* The Statewide Inventory should be improved using the recommendations
provided herein.

* Residents must be informed of the value that having onsite wastewater
treatment information as a component of development contributes to their
own real estate holdings, their water resources and the local economy.

8. Educate the public, local governmental agencies and FDEP WWTF permittees.

The effectiveness of any OSTDS management system is fundamentally a product
of the importance placed upon it by the public and other governmental entities
involved in land development. Education on the positive environmental and
fiscal impact that well sited and managed OSTDS can provide is essential to
public understanding of the need for OSTDS inventory and management
regimes.

Notifying property owners of parcels with unknown wastewater treatment
methods is a straightforward means of obtaining up-to-date information.
However, notifying thousands of property owners without a prior public
discussion highlighting the value of maintaining an OSTDS inventory can
potentially generate concern among the public. As Monroe County learned
when over 16,000 property owners were notified as part of the Cesspool
Elimination Program requiring information without first educating people as to
why this process is important can ignite a revolt. The Monroe County experience
offers a valuable lesson that education must precede implementation of the
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inventory process.

Part of the education process is to clearly explain the goal of making the OSTDS
inventory easily available in a context that provides value to the property owner.
If the OSTDS inventory is effectively connected to the Property Appraiser
database, it can provide information that buyers and sellers of property can use
to assess the value of buildings and land. If the inventory is available in a GIS
format, the map layers of OSTDS locations can be overlaid onto all sorts of other
information: springsheds, coastal pollution problems, infrastructure expansion
plans, well locations, etc.

An intriguing idea encountered in the research for this project was the
suggestion from a staff member of the Washington State Department of Health to
generate a parcel map, color coding the parcels to indicate the degree of data and

management for OSTDS. The parcels with an “unknown” status of wastewater
treatment type, the status designation that the CEHDs wish to eliminate, should
be indicated in RED, the most attention grabbing color. The suggested color-
coding for such a parcel map is as follows:

= Undeveloped - white

» Parcels served by a FDEP permitted sewer system - blue
= OSTDS and established maintenance programs - green

= OSTDS lacking a maintenance program - yellow

»  “Unknown” wastewater treatment method - red.

Such mapping can contribute invaluable visual assistance at public meetings on
environmental and planning issues. Individuals will identify the color of their
own parcel. Many people will not wish to be red and will offer to provide
information about OSTDS on their parcels. They may be sufficiently motivated to

establish a formal maintenance plan so that they can be “turned green”. This was
a very successful method of increasing participation in OSTDS maintenance
planning in Puget Sound. Here are some suggestions culled from conversations
with Florida CEHDs, environmental planners and other interested parties
throughout the country:

* Require identification or inspection at point of sale, and provide the buyer
with information on how the condition of the OSTDS affects property value.

* Provide easy access to parcel information about the wastewater treatment
method through Property Appraiser’s database and online permit access.

e Collaborate with planning agencies and environmental impact projects to

provide parcel maps indicating wastewater treatment type and allow these
maps to be freely used on Web sites for established entities.
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Collaborate with large FDEP sewer service providers to obtain the location of
OSTDS in the context of sewer provision and infrastructure planning.

Encourage property owners to provide information by providing color-coded
maps for public meetings that show parcels in RED for which information is
needed on wastewater treatment type.

6.4  Most Important Overall Policy Reccommendations

The following recommendations appear multiple times throughout the report due to
their fundamental importance to the creation and maintenance of an OSTDS inventory
at the county or state level. Lists can become sophisticated structures given the
availability of database software. But the value of the list is a function of the quality,
source, and integrity of the information input and maintenance routines. These

recommendations include ways to slowly but surely eliminate parcels with “unknown”
wastewater treatment methods and to communicate with the public in order to
accomplish this quickly and effectively.

Maintain the OSTDS inventory independently, key it to the Property
Appraiser parcel ID and link it to the EHDB.

Maintain the parcel component of the inventory in concert with the Property
Appraiser tax roll and provide unambiguous parcel and OSTDS location
information in the EHDB.

Use the Statewide Inventory as a standardized starting point for individual
county inventories. Provide the CEHDs with the capacity to utilize the
Statewide Inventory for management purposes and to provide feedback as to
its accuracy.

Initiate a program to scan and produce electronic files from those paper
permit records that are essential to creating an effective inventory.

Create a consistent manner for reporting changes in wastewater treatment
method on parcels due to activities of the FDEP WWTF permittees, building
permit regulators and development review boards. This will provide the best
way to maintain the inventory.

Develop points of contact with parcel owners and local environmental
programs where applicable during development review and at the point of
sale in order to ascertain the wastewater treatment method for each parcel.

Provide direct access to and maps of the inventory results to the Property

Appraiser, planning departments, real estate agents and any forum for public
education.
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6.5  Technical Recommendations for Updating and Maintaining the Inventory
Database

Property Records

For the past several years, we have attempted methods for updating our
statewide parcel framework as DOR information becomes available.
Unfortunately, we have not identified a straightforward, “push button” method
for doing so. Updating requires two steps, what parcels have changed (large
parcels being subdivided) and what information has changed.

Our recommendation for updating the parcel information is:

1. Create statewide parcel framework as completed in this project
utilizing new 2009 DOR GIS and tax roll information.

2. Identify parcels that fall within two categories:
a. Parcels that have attribute changes only — these are parcels
where the ownership has changed and do not require updating.
b. Parcels that have been subdivided — these are larger parcels that
have been platted and developed (often going from
Improved /Septic or vacant to Improved Sewer)

3. Update the attributes of Parcels in Category 1 including Parcel ID.

4. Replace the GIS boundary of the Parcels in Category 2 with the new
parcels and assign new parcel id’s.

5. Using the parcel centroids provided in the Geodatabase, you can easily
perform a spatial join to capture the “Legacy” parcel identification
number that we assigned for this project.

After updating, the “Legacy” parcel ID from this project is your link to the septic
and EHDB (tblAddresses) record.

Environmental Health Database

The method for update and maintenance is much simpler for identifying new
septic parcels from the EHDB. We utilized the tblAddresses as it was provided,
but added three fields to allow for linking to the parcels table: county_id,
parcel_id and physical_address. Newly permitted parcel records can be
appended to this table from the EHDB. Utilizing the common fields between the
two tables (tblAddresses.PropertyID = parcels.tax_id and
tblAddresses.physical_address = parcels.physical_addressl) create inner joins
and update the tblAddresses.parcel_id to parcels.id. It is also important to create
an inner join using county id in case addresses or tax identification numbers are
not unique by county. There may be data cleanup necessary as identified in the
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State of the Data portion of our report. Sample queries are below for Alachua
County (County ID = 11):

Update based on Address:

UPDATE tblAddresses
SET parcel_id = parcels.id
FROM parcels
tblAddresses ON parcels.county_id = tblAddresses.county_id
parcels.physical_address] = tblAddresses.physical_address

WHERE  (parcels.county_id =11
Update based on Tax Identification Number:

UPDATE tblAddresses
SET parcel_id = parcels.id
FROM parcels
tblAddresses ON parcels.county_id = tblAddresses.county_id
parcels.tax_id = tblAddresses PropertylD

WHERE  (parcels.county_id =11
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7.0 Refinement of the Inventory Database

There are two scales at which the Inventory Database can be refined so as to greatly
extend its robustness and utility. The first is the DOH need for assessing human and
health impacts and threats that extend beyond political, nonjurisdictional boundaries
and are determined by geological and ecological phenomena. The second is for use by
the County Environmental Health Directors (CEHD) to perform their duties.

In reviewing the survey results submitted by all 67 counties, several key issues emerged
that provided invaluable insight into County needs, priorities, and operational
concerns. To address these first, we found that 22 counties performed some form of
estimation or inventory in order to:

* improve the permitting or management process of OSTDS,

* provide the capacity to participate in growth management and comprehensive
planning within their respective counties and regionally to optimize their
potential to inform and educate the public on environmental health issues thus
reducing risks to public health and the environment

* assess the environmental impacts to water and other natural resources,

* respond in a timely manner to government mandates and requests, usually for
one or more of the three reasons listed above.

These estimations and inventories were accomplished in different ways by each of the
22 counties. This is in part due to differences of need and intent but also because few
counties have the resources to collect data and/or the expertise to create a quality
controlled database and to perform the necessary statistical analysis. Most estimates
merely provide an account of the number of permits for OSTDS. Unlike the Statewide
Inventory provided herein, they are not reconciled with the number of improved
parcels in the county that might require onsite wastewater treatment. This form of
estimation may suffice as a response to a request for the number of permitted OSTDS,
but it does not provide for any further use. Essentially, local efforts are designed to
serve a single/limited purpose. They do not scale, nor can they be combined to address
the regional, non-jurisdictional needs addressed above. Limited access to referential
data, as was utilized in this statewide effort, hampers the individual ECHD's ability to
efficiently model or assess data quality.

Currently, Alachua and Charlotte Counties are addressing their need for location and
quantification of OSTDS. In Duval County, the Water and Sewer Authority has
pursued a county level inventory. For these three counties, developing an adequate
listing of sewered and septic parcels has taken a year or more.

Additional effort is indicated for these three counties to address various refinements

consistent with their respective priorities. Access to the Statewide Inventory utilizes
modeling, data reconciliation, and county level GIS mapping as described in detail
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throughout this report. It affords each county a means to move beyond counting of
permits for inventory creation. It enables each county to address management needs for
planning and prioritization to improve their existing inventories.

Table 7-1: Reasons listed by CEHD for performing an estimation or inventory.

Improvement of

Permitting or Mandate from

Management Growth Environmental | Local, State or
County Process Management Impacts Federal Govt.
Total 13 9 13 8
Alachua Y Y Y
Brevard Y Y
Calhoun Y
Charlotte Y Y
Columbia Y
Miami Dade Y
Duval Y Y
Flagler Y Y Y
Hardee Y Y
Hernando Y
Hillsborough Y
Leon Y Y
Martin Y Y
Monroe Y Y Y
Okaloosa Y Y Y
Orange Y Y Y
Santa Rosa Y
Sarasota Y
St Lucie Y Y Y
Sumter Y Y
Suwannee Y
Wakulla Y Y Y

A number of counties clearly anticipate the need to expand their countywide
management plans for OSTDS to include onsite inspection, either due to an impetus at
the local level or in anticipation of regional or state directives or mandates. All of the
EPA management programs rely on an actual inventory, not a count of permits. The
distinction of an inventory developed solely through a count of existing permits and a
comprehensive inventory is described in earlier chapters. Counties have self-identified
the enormity of the task and need to assess the extent to which their paper permit
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records need to be added to the existing EHDB. Methods for reconciling abandonment
permits and efficiently identifying where and when a parcel changes from OSTDS to
sewer are needed. Therefore, CEHDs are aware that they need an inventory and a clear

priorities that is cross=walked to parcel data to pinpoint areas where OSTDS “probably”
exist but for which there is no easily accessible permit data. Their capacity and
resources necessary to accomplish these tasks are limited; therefore few counties have
made the attempt.

7.1 Data Collection and Model Refinement

Any information derived from a database is only as useful as the data itself. As
discussed earlier, a robust and viable OSTDS inventory is both dynamic and flexible.
Specifically, the Statewide Inventory is derived for multiple sources, each with elements
driving our recommendations for refinement. One of the most important implications
of this is that the data collection needs to be enhanced as soon as possible before there
are substantial changes in the parcel tax rolls and sewer provision by larger utilities.

We believe that information provided herein will illuminate the need to supply
additional or expanded data in future endeavors. Counties and other stakeholders,
upon review of information from this report, should be able to identify any missing,
incorrect, or misleading information. To ensure that refinement efforts yield the desired
outcomes, we submit the following recommendations that reflect our proposed data
collection and model refinement procedures.

Data Collection

1. Target those large WWTF that to date have failed to provide parcel data on their
service areas. There are 130 municipal and/or large WWTF that have never
responded to requests for parcel information. Approximately ten are additional
retail customers of large regional WWTE. These entities were unknown through
state sources and not compelled to participate. Although identified and
contacted, they have not yet furnished information. Though our efforts to
identify and develop a working relationship with these sources, we believe that
their participation is probable and realistic. If data from these sources alone were
obtained, the inventory would contain parcel information for 96% of the total
effluent permitting capacity of FDEP WWTF, serving approximately 61% of the
population of Florida.

During the course of this project, researchers have found direct contact with
previously nonresponsive WWTF through emails and phone calls to be effective
in data gathering (this approach enabled the us to garner over 2 million parcels).
Such targeted contacts with the remaining large and municipal WWTF could
yield a 95% response rate and identify an additional half million sewered parcels.
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Target small municipalities, especially in the rural counties of groups A and B.
Some of these are smaller than the 0.5 MGD limit and may have difficultly
providing data in an electronic format. Data entry or OCR conversion may be
necessary. When these rural WWTF provide parcel lists, the identification of
OSTDS will be statistically reliable due to the process of elimination. This
phenomenon is unique to rural areas with highly defined WWTF service areas.

Identify WWTF that serve a very limited number of parcels using other
resources. There are many hundreds of very small WWTF that provide
wastewater treatment to a recreational vehicle park, an apartment building, a
restaurant or school. In addition, the address of the WWTF, provided by the
FDEP permittee contact database, is often the same address as the served parcel.
This can be identified and verified by “hand”, using available web based
information and phone calls. This is time consuming but will allow
identification of small sewered areas in what is usually a large expanse of
OSTDS.

As we worked to identify unmatched records in the EHDB, we found when
linking the EHDB permitted systems to the DOR tax roll that not all records were
successfully linked. We attempted to maximize the success rate by utilizing
various string queries; however there were several counties with severely
deficient data. To resolve this matter, it would be advantageous to perform more
manual approaches in order to yield higher match rates for these counties.
Where DOR data is deficient, it may be crucial to acquire alternative data sources
to supplement the tax roll - E911 addresses or other high accuracy data.

When the above steps have been or are nearly completed, a review of the
Statewide Inventory database, maps and estimation results should be performed
with County Environmental Health Directors and Directors of the largest sewer
service providers. This not only provides an essential review process but will
also create an investment in the quality and continuance of the Statewide
Inventory.

Provide the current synopsis of parcel wastewater treatments and maps to
interested CEHDs for feedback on the assumptions and estimations made for this
inventory, modeling and mapping. Provide maps in a format that can be
enlarged on screen for detailed examination. A visit to each county and
thorough discussion of the maps and database would greatly improve their
content and utility to the CEHD.

Provide the current synopsis of parcel wastewater treatments and maps to the
largest sewer providers for comment on the number and location of sewer and
OSTDS in their service area. Many counties have very large public providers of
sewer (Miami-Dade, Orange, etc.). The cooperation of these providers is
essential to a successful inventory. They also often have substantial GIS and
database technical capacities that can provide excellent review and possible
revision of the records in their service area. A further step would be to provide
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indication of the service areas of large providers in the inventory.

7. The goal of further data collection should be to greatly reduce the reliance on
estimations for OSTDS inventories in Florida. The need for modeling will
continue until individual counties complete programs of onsite inspection. This
could take many years and in the meantime, counts and location information on
OSTDS will continue to be necessary for the protection and improvement of
environmental and human health.

Model Refinement

1. Some WWTF may never be forthcoming with provider data. In these cases the
relationship between the permitted capacity of the WWTF and the number of
parcels that the facility could potentially serve can be modeled through existing
information in the database. Use this relationship and the physical location of
the WWTE to estimate the parcels served by the facility. This will work well for
those WWTF constructed to serve specific developments as such facilities are not
apt to expand.

2. Customize models for each county by including local regulatory limits on the
capacity for developments to use OSTDS for wastewater treatment. Florida has
certain longstanding requirements that apply statewide. Local jurisdictions can
also implement more stringent rules. Such regulations usually relate directly to
land use density and intensity allowances for OSTDS. These rules can be
captured in a model by a decision tree.

3. Customize models for each county by including local regulatory limits on the
capacity for developments to use OSTDS for wastewater treatment. Florida has
certain longstanding requirements that apply statewide. Local jurisdictions can
also implement more stringent rules. Such regulations usually relate directly to
land use density and intensity allowances for OSTDS. These rules can be often
be captured in a model by a decision tree more accurately than in statistical
models. Therefore, models can be customized to include decision trees and
statistical methods as appropriate for each county.

4. Separately model residential and nonresidential land uses. In many instances,
nonresidential land uses have clearly distinct characteristics if they are sewered
or using OSTDS. The distinctions among residential parcels are less obvious.
Separating the two groups would provide better models that account for the
unique differences among counties in their pattern of provision of wastewater
treatment to residences.

5. Adjust for large difference in the known number of sewer and OSTDS parcels
using a form of Bayesian analysis. Bayesian analysis is a method of providing a
weighting to the final result when it is known that there are actually many more
OSTDS or sewer parcels in a county or that the data collected is heavily biased
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towards one treatment form.

6. Even when WWTF provide parcel data, not all parcels can be linked to the GIS
database. Therefore, modeling should be done even when all WWTEF for a given
county have supplied service area data. Municipal sewer service areas
commonly have scattered OSTDS still in use. These parcels often fail to link up
in OSTDS permit databases. Models tend to assume that any improved parcel
within a sewered area is also sewered. These WWTF should be modeled
individually by comparing the number of parcel records provided, the number
linked to the GIS maps, the capacity of WWTF, the jurisdiction-specific
regulations relating to the retention of OSTDS when sewer is available, and
septic system use relative to land use regulations. Only a small number of
WWTF in certain counties require such treatment.

This expanded data collection and model refinement will yield more reliable estimates
of the number and location of OSTDS statewide. Such a product will provide each
CEHD a specific listing of parcels for which OSTDS information has been estimated.
They can then prioritize where to apply resources to locate OSTDS and ensure
compliance with local and state regulations.

More data collection and modeling will yield significantly more reliable estimations.
Reaching a higher level of data and model exploration should be possible to achieve in
a twelve-month period using the above steps.

7.2 Areas of Future Study

The second scale is to provide cross-jurisdictional geographically explicit information
about the number and distribution of OSTDS in relationship to other geographically
displayed information. A Statewide Inventory based on county specific data collection
methods and estimations that allow for direct comparison of reliability would enhance
the assessment of impacts from OSTDS. As the measure of reliability of estimation is
captured directly in the probability that any given parcel has an OSTDS, that reliability
can be factored directly into any geographical accounting done with the Inventory
Database. These probabilities can be mapped by color coding to identify areas of low or
high quality information.

1. Environmental data on springsheds (as in Wakulla and Wekiva, the
Ichetucknee), coastal seepage zones, areas threatened by storm surge can be
overlaid onto the Inventory maps and the impact of OSTDS on these features
quantified. The Wekiva Study Area and the Wakulla karst plain offer
opportunities for the first comparisons because substantial work has been done
in estimating the location and number of OSTDS. Through such calibration,
other defined sensitive areas can be assessed for the number of OSTDS located
there. For instance, the FDEP is initiating a number of Basin Management Area
Plan (BMAP) for which identification of nonpoint nutrient sources for surface
and aquifer waters is an initial and essential step. Assessments for flood plains
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(FEMA maps) and potential storm surge areas would allow DOH and local
CEHD to take preventative action to mitigate harm to human health and to
initiate OSTDS removal or replacement in these high risk areas.

Properly sited and maintained OSTDS provide sanitary wastewater treatment,
but conventional systems and drain fields may not provide adequate
denitrification, potentially contributing to nonpoint source nutrient pollution.
With a thorough inventory, the relative contribution of OSTDS to nutrient
pollution can be more accurately assessed in a geographical manner. It would
also be possible to link details of permits to parcels and improve assessments of
impact based on age, performance and local siting conditions. In addition, as
nitrogen reducing systems are installed, their effectiveness in reducing the
nitrogen load from OSTDS can be evaluated.

Water quality impacts from OSTDS can affect the resources of a neighboring
county. A sound inventory and estimation can identify pollution sources and
provide evidence that is unbiased by the capacity of the given jurisdiction to
perform an analysis.

Costs and benefits of infrastructure expansions could be assessed more
adequately with a reliable OSTDS inventory. Comprehensive planning for
future land use designations can be facilitated if the locations of existing OSTDS
are identifiable and identification of where it should be used can be done. A
statistically qualified inventory allows the use of OSTDS as a permanent,
planned component of wastewater treatment. OSTDS can be effectively for
development in areas where low density should be retained due to land use
efficiencies or environmental sensitivity,

The capacity exists to identify the wastewater treatment method on improved
parcels and also on platted and unplatted parcels currently undeveloped. With
improvement in the base data (as described in Chapter 7.1) the Inventory
Database can be employed to predict the location and estimate of the future
number of OSTDS or sewered parcels for a given location. This would be helpful
to comprehensive planning and growth management, as well as in assessing
environmental impacts.

The inventory can be maintained in a variety of ways. The most important is the
enhanced use of existing regulation for communication among the wastewater
providers within a county. In addition, a third party could provide annual
“checkups” of the Inventory when the new DOR tax roll is available. The
existing Statewide Inventory includes an extensive contact database for greater
ease of updating sewer parcel information from very large WWTFs.

This is the first statewide OSTDS inventory to be attempted in the US, though
legislation is now emerging to accomplish this effort in other states. With the
proposed improvements in the baseline data, Florida will become a leader in
exploring methods for creating a database that 1) provides consistent data to
establish uniformity in OSTDS management, 2) improves assessment of
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environmental impacts from OSTDS nutrient loading, 3) helps in mitigating
harmful effects from OSTDS on human health and welfare due to catastrophic
weather, and 4) improves growth management through knowledge of the
distribution of wastewater treatment methods.

7.3 Future Integration with Existing Database

Through this project, the ability to obtain information on wastewater treatment
methods from a range of sources has been established. Such information can now be
incorporated into a database, its quality assessed and then linked to GIS parcel
information. The information can be used to model the parcels for which a wastewater
treatment method has previously not been identified. This project has successfully
identified 6.6 million improved parcels, 2 million sewered parcels, and nearly 650,000
parcels with OSTDS. The project has successfully developed models to estimate the
wastewater treatment method on the remaining improved parcels and via those
models, and provide a measure of the reliability of that estimate. The project has
mapped all improved parcels, known sewer and OSTDS parcels and estimated many
for each category of wastewater treatment. Much has been accomplished in six months.

Future data integration opportunities might be found from the use of data generated or
maintained within other Department data stores such as those used for reportable
diseases, family health, infant mortality, and even site planning for EPA brownfield
redevelopment initiatives. Efforts that might well generate grant funding
opportunities.

This is the first Statewide Inventory of the number and location of OSTDS in the United
States. The opportunity to continue its leadership role provides the State with the
potential to garner financial support from other entities with shared data needs. The
Florida DOH now possesses a very important tool with which to carry out its mission of
protecting public health and the environment.
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